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Kiertotaloudella viitataan talouden malliin, jossa pyritään minimoimaan tuotannosta ja kulutuksesta 

syntyvän jätteen ja saasteiden määrää maksimoimalla olemassa olevien resurssien käyttöä. Se 

perustuu palautumiseen, joka tekstiilialalla tarkoittaa tekstiilijätteen tai tuotannosta syntyvän 

hukkamateriaalin eli leikkuujätteen hyödyntämistä tuotannossa. Tämä tutkimus tutkii minkälaisia 

haasteita kiertotalouden periaatteiden omaksuminen asettaa puuvillan toimitusketjulle. Tutkimus 

toteutettiin tapaustutkimuksena, jonka kohdeyrityksenä oli suomalainen tekstiilialan yritys, Finlayson 

Oy. Empiirinen aineisto kerättiin haastattelemalla paitsi yrityksen edustajia myös kahden 

päätoimittajan edustajia. Tutkimustulokset osoittavat, että suurin haaste piilee toimittajahallinnassa. 

Tekstiiliyritysten yhä enemmän ulkoistaessa tuotantotoimintojaan, heikentää se myös mahdollisuutta 

vaikuttaa tuotantoprosesseihin ja -materiaaleihin. Lisäksi, mitä enemmän osapuolia toimitusketjuun 

kuuluu, sitä heikompi on toimintojen läpinäkyvyys ja siten myös varmuus kiertotalouden 

periaatteiden noudattamisesta koko toimitusketjussa. Toinen haaste liittyy tuotannonsuunnitteluun 

ja toteutukseen. Koska tekstiilien kemiallinen kierrätys, joka mahdollistaa puuvillakuitujen 

erottamisen muista kuiduista on vasta kehittymässä, ainoa keino lisätä puuvillan palautumista on 

suunnitella mekaaniseen kierrätykseen perustuva tuote, jossa käytetään tekstiilijätettä. Tällöin 

tuotannossa käytetty materiaali sisältää puuvillan lisäksi myös muita kuituja, mikä saattaa rajoittaa 

tiettyjen tuotantotekniikoiden käyttöä kierrätettyihin tekstiileihin. Lisäksi, Suomessa on vain 

muutamia organisaatioita jotka pystyvät käsittelemään tekstiilijätettä tuotannollisessa 

mittakaavassa, mikä omalta osaltaan hidastaa puuvillan palautumismahdollisuuksia. Kierrätetylle 

puuvillalle löytyy muutamia toimittajia, mutta kodintekstiilien valmistuksessa käytettyihin lankoihin on 

lisättävä kierrätetyn puuvillan lisäksi muita kuituja, jotta langat ovat tarpeeksi vahvoja 

kutomakoneisiin. Tämä estää luomasta täysin kierrätettyä puuvillatekstiiliä, jolla olisi samat 

ainutlaatuiset ominaisuudet kuin vastaavalla, neitseellisestä puuvillasta valmistetulla 

tekstiilituotteella. 
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The concept of circular economy refers to an industrial economy in which waste and pollution is 

reduced by taking a full advantage of the existing resources. It is based on recovery, which in the 

textile industry means that the raw material for the production comes either from post-consumer 

textiles, or textile waste resulting from the production processes. This study examines what kind of 

challenges the adoption of circular economy principles sets for cotton textile supply chain. The 

research was carried out as a case study of a Finnish textile manufacturer Finlayson Ltd. The 

empirical data was collected by interviewing the representatives of the case company, as well as the 

representatives of two of its main suppliers. The results show that the biggest challenge lies in 

supplier management. As the textile companies generally rely on external partners in their 

production, they have no direct influence on the production processes and materials used. In 

addition, the more partners in the supply chain, the lower the transparency, and thus the assurance 

that circular economy principles are complied. Another challenge is associated with production 

planning and implementation. As the chemical recycling techniques enabling to separate cotton 

fibres from other fibres are still emerging, currently the only way to increase recovery of cotton is to 

design a product based on mechanical recycling of textile waste. Here, however, the presence of 

other fibres may restrict the use of certain production techniques for recycled textiles. Moreover, in 

Finland there are only limited number of organisations that can industrially process textile waste 

which hinders the implementation of the recovery strategy. There are few suppliers for recycled 

cotton, however, for home textile production other fibres must be added into recycled fibres to make 

the yarn strong enough for weaving. This prevents from reaching a fully recycled cotton textile with 

the same unique features as virgin cotton has.  
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1 INTRODUCTION 

 

Today’s economy is based on linear consumption behavior where the natural resources are 

used to produce consumer goods which after use are disposed. (Lieder & Rashid 2016, 37) 

Linear economic system ignores the environment and the fact that natural environments 

are the ultimate repositories of waste products. (Pearce & Turner 1990, 36) Depleted raw 

material sources, increasing legislation, as well as consumers’ increasing awareness of 

environmental issues are all posing a big challenge to companies of all sizes and industries. 

It has been recognized that they must be more responsible and accountable towards the 

environment and society in all of their operations and management of supply chains. (Singh 

& Trivedi 2016, 265) 

 

Clothing and textile industry is one of the biggest but also one of the most polluting industries 

in modern times. In 2013 total fibre production was globally around 85.5 million tons, and 

by 2025, it is expected to grow to 130 million tons (Qin 2014). Huge environmental impacts 

arise from energy consumption in the production of man-made fibres, in yarn manufacturing, 

and in finishing processes. In addition, a lot of water and different kind of chemicals are 

used for growing fibers, dyeing fabrics, and other treatments in the production process. 

(Resta, Gaiardelli, Pinto & Dotti 2016, 620) One major impact has the disposal of used 

clothes and other textile products. The volume of textile waste is very high, and huge 

amounts end up in the landfill. (Chen & Burns 2006, 256) 

 

Cotton is most common fiber used in textile production around the world. It is a natural 

cellulosic fiber and it is intrinsically biodegradable. (Chen & Burns 2006, 249, 257) 

Comparing cotton manufacturing versus, for example the synthetic polyester, one might 

point cotton to be more environmentally responsible. This is not necessarily the case as the 

growth of cotton requires heavy use of pesticides and fertilisers, wet preparation 

procedures, such as scouring and bleaching, and durable press chemical treatments. 

Maintenance requires laundering or dry cleaning during the product’s lifetime thereby 

increasing chemicals usage. (Chen & Burns, 2006, 257). Furthermore, if cotton textiles are 

being landfilled at the end of their life cycle, the decomposing causes greenhouse gases 

(Chen & Burns, 2006, 256). 

 

Circular economy is extremely topical issue for many companies today. Many businesses, 

especially in industries with major environmental impacts like textile industry, have started 

to implement circular practices into their functions. They see circular economy as a viable 
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alternative to operate and improve their economic effectiveness by reducing resource 

consumption and increasing utilization ratio of existing resources. (Baojuan & Zu 2007, 760; 

Ellen MacArthur Foundation 2015c) For Finnish textile manufacturer Finlayson Ltd, cotton 

is the most important raw material. According to the recent carbon footprint review, more 

than 50 % of the company’s carbon footprint is caused by cotton production. Hence, there 

is a need to find out how Finlayson can reduce the use of virgin cotton in its manufacturing 

process. This study investigates what are the challenges of adopting circular economy 

principles in cotton supply chain. Besides the case company, this research will also benefit 

other textile companies in their efforts towards circular business model. 

 

1.1 Research objectives, research questions and limitations 

 

The aim of this Master’s thesis is to find out what kind of challenges textile company might 

face when introducing circular economy principles in cotton textile supply chain. 

Identification of the challenges seeks to highlight the points which the company should pay 

special attention to, and engage activities when managing its closed-loop supply chain. 

Also, the aim is to find out what kind of changes the implementation of recovery strategy 

requires from the supply chain structure and supplier management, and also make 

proposals on how to deal with these matters. Based on these objectives, the main research 

question is: 

 

• What are the challenges of adopting circular economy principles in cotton textile 

supply chain?   

 

The sub-questions providing support to find the answer to the main research question are: 

• What are the elements of environmental sustainability in cotton textile supply chain? 

• How to increase recovery in cotton textile supply chain? 

• How to promote environmental sustainability of the suppliers in cotton textile supply 

chain? 

 

This study is a qualitative research and carried out as a case study. Data is collected 

through three semi-structured interviews. Besides interviews, other sources such as the 

case company’s website and sustainability reports are used to gather information about the 

company and its operations. Furthermore, online trade sites are used in mapping the market 

situations and, for example, the availability of recycled cotton. 
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There are some factors which should be taken into account when interpreting the results of 

this study. This study focuses on environmental sustainability of cotton textile supply chain, 

excluding social and economic views of sustainability. This study is limited to cotton textile 

supply chain because cotton is key raw material in production of the case company. 

Furthermore, the investigation is limited to the case company’s main production countries 

which are Turkey, Belgium and Latvia.  

 

1.2 Theoretical framework and structure of the report 

 

Theoretical framework of this study which is illustrated in the Figure 1 consists of the 

concepts of circular economy, environmental sustainability, and green supply chain 

management, with an underlying theme of textile industry. Chapter 2 presents the evolution 

of circular economy, its principles, as well as its contribution to sustainable business. 

Chapter 3 focuses on green supply chain management in which the theory goes through 

four different sub-themes which are closed-loop supply chain, supplier management, 

product design and innovation, and sales and marketing (Figure 1). As the theory proceeds, 

the work focuses more deeply on cotton and its environmental impacts. The empirical part 

starts from the chapter 4 in which the above-mentioned themes are investigated in the case 

company’s situation. Finally, conclusions based on the analysed results are presented in 

the chapter 5.  

 

Figure 1. Theoretical framework 



11 
 

2 TOWARDS CIRCULAR ECONOMY 

 

2.1 Prevalent but unsustainable linear economy 

 

Today’s economy is based on linear consumption behavior where the natural resources are 

used to produce consumer goods which after use are disposed.  This linear economic model 

has been caused by industrial development when new manufacturing methods with easily 

accessible resources enabled manufacturers for mass production of goods at low cost. The 

products were produced with the explicit purpose of being thrown away after use. (Lieder & 

Rashid 2016, 37) While the linear production and consumption model has been the base of 

global economy’s evolution, the linear model is now reaching its physical limits (Ellen 

MacArthur Foundation 2013a, 6). Biological ecosystems cannot sustain current rate of raw 

material extraction and energy consumption (Franklin-Johnson, Figge & Canning, 2016, 

590). Linear economy ignores the environment and the fact that natural environments are 

the ultimate repositories of waste products. For example, emissions go into the climate, 

municipal and industrial sewage goes into the sea and solid waste goes to landfill. (Pearce 

& Turner, 1990, 36) 

 

Clothing and textile industry is one of the biggest, but also, one of the most polluting 

industries in modern times. In 2013 total fibre production was globally around 85.5 million 

tons, and it is expected to grow to 130 million tons by 2025 (Qin 2014). Huge environmental 

impacts arise from energy consumption in the production of man-made fibers, in yarn 

manufacturing, and in finishing processes. In addition, a lot of water and different kind of 

chemicals are used for growing fibers, dyeing fabrics, and other treatments in the production 

process. (Resta, Gaiardelli, Pinto & Dotti 2016, 620) Wet processing is used in all textile 

production to create different colors, patterns, and special performance characteristics to 

the products (Chen & Burns, 2006, 249). Water and energy are also needed in the use 

phase, when consumers wash and dry the textile products. (Resta et al. 2016, 620) Globally, 

the textile industry uses more water than any other industry and the discharged wastewater 

is highly colored and polluted (Holkar, Jadhav, Pinjari, Mahamuni & Pandit, 2016, 352). In 

addition, the search for lower production costs has led textile companies to relocate their 

production sites to low-cost countries. This has increased direct carbon dioxide (CO2) 

emissions released into atmosphere as the transportation processes are needed between 

globally dispersed supply chains. (Caniato, Caridi, Crippa, Moretto, 2012, 661; Resta et al. 

2016, 620)  
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2.2 Impacts of the rising consumption 

 

The global middle class is expected to more than double in size to nearly 5 billion by 2030 

(Ellen MacArthur Foundation 2013a, 6). Growing population increases the demand for 

resources such as clothing and textile products which indicates a rising consumption of 

natural resources (Lieder & Rashid, 2016, 37). For example, vitally important freshwater 

resources become scarcer as a result of increased water appropriation and deterioration of 

water quality (Chapagain, Hoekstra, Savenije & Gautam, 2006, 186). In the production of 

cotton which is the most common fiber used in textile industry, about 2.6% of global water 

use is consumed (Esteve-Turrillas & Guardia 2017, 107).  

 

Growth in population entails growth in industrial activity, solid waste generation, and 

emissions to the environment. (Lieder & Rashid, 2016, 37) Additionally, due to the 

development of living standard, consumers show even more demand on the variety and 

individuality of products. This shortens product life cycles as the consumers will replace 

products much faster leading to more discarded products and wastes. (Baojuan & Zu 2007, 

759) For example, fast-changing fashion and increased turnover of home textile products 

has been a major contributor for the increasing amount of textile waste. This trend is 

expected to continue as, for example in Finland, recent studies show that the share of 

textiles in municipal solid waste has grown from 2007 to 2012. (Dahlbo, Aalto, Eskelinen, 

Salmenperä, 2016) Rising consumption and material intensity drive up input costs and price 

volatility as the accessibility of new resource reserves becomes more challenging. For the 

companies, this increases their exposure to risks. Limited access to raw materials may lead 

to disruptions in the supply chain. High resource price volatility increases uncertainty which 

may discourage businesses from investing, thus slowing down economic growth. (Ellen 

MacArthur Foundation, 2013a, 6; Ellen MacArthur Foundation 2013b)  

 

2.3 Linear versus circular economy 

 

Circular economy has gained a lot of attention in recent few years, and today it is seen as 

a solution to current environmentally damaging production and consumption patterns 

(Baojuan & Zu, 2007, 760). It is a model of economic development considering the shortage 

of raw materials and energy (Dahlbo et al. 2016, 37). Circular economy addresses the 

issues of resource depletion and product waste by fighting against throwaway –mindset and 

‘take-make-consume-dispose’ behavior of linear economy (Lieder & Rashid 2016, 37). It is 
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a system that is restorative and regenerative by intention and design (Ellen MacArthur 

Foundation, 2013b, 7).   

 

Figure 2 contrasts the currently predominant linear economy model and circular economy 

model. In general, economy runs in a loop where the planet provides natural resources, and 

absorbs waste and pollution. In linear economy, shown on the left side of the Figure 2, the 

process is simple; extract, produce, consume, and trash. The environmental impacts at 

each step are ignored which results in too much virgin resource extraction, waste, and 

pollution. The system is open-ended with a beginning and an end – from extraction to 

disposal. Wastes generated through extraction, production process, and the post-

consumption cause pollution as they end up in a landfill or are dispersed in ways that 

contaminate the environment. Circular economy, presented on the right side of the Figure 

2, brings the relationship between resource use and waste under consideration. While linear 

system ignores the environment, circular system takes planetary boundaries in 

consideration through resource conservation, and by maximizing the use of existing 

resources within the economy (EEA 2016, 5). In circular economy, there are alternative 

closed loops where resources circulate within a system of production and consumption 

aiming to optimise the use of virgin resources, and reduce waste and pollution at each step. 

(Andersen 2007, 134; Habibi, Battaia, Cung & Dolgui 2016; Sauvé, Bernard & Sloan, 2016, 

50) 

 

 

Figure 2. Linear economy versus circular economy (Sauvé, Bernard & Sloan 2016, 50). 
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2.4 The principles of circular economy 

 

Circular economy aims to keep products, components, and materials at their highest utility 

and value at all times. (Ellen MacArthur Foundation 2013b) It is based on 3R principle 

namely Reduce, Reuse, and Recycle. The first one means reducing consumption of the raw 

virgin resources in order to optimise the use of by-products, waste, or recycling of discarded 

goods as the primary source of resource materials. This reduces pollution generated at 

each step in the Figure 2 presented previously. Second R is reuse which designates the 

extension of product usage time, or delaying its end-of-use. This means that the product is 

used again as such, or with minor upgrades for the same purpose in its original form. Here, 

the production of long lasting products that can be refurbished, repaired, or easily recycled 

is therefore essential. The final R is recycle which refers to any recovery operation by which 

waste is reprocessed into new products, materials, or substances.  Both reuse and recycling 

substitute to the consumption of raw virgin materials that is the first R’s objective. (European 

Parliament 2008, 10; Loiseau et al. 2016, 365; Sauvé et al. 2016, 53) 

 

While material recovery is of central in the circular economy, Ellen MacArthur Foundation 

(2013b) has developed additional three principles. The first one is appropriate design which 

highlights the importance of the design stage where products are designed for a cycle of 

disassembly and reuse. Second principle is the reclassification of the materials into 

biological nutrients and technical ones. Biological nutrients can be returned to biosphere 

directly, or in a cascade of consecutive uses without any adverse impact to the environment. 

Technical materials such as metals or plastics, in turn, are designed to be re-used at the 

end of the life cycle. Third principle stresses on the importance of using renewable energy 

as the main energy resource to run the circular economy. This will lead to decreased 

resource dependence and greater system resilience towards negative effects such as 

increased input costs and price volatility, and lack of supply. (Ghisellini, Cialani & Ulgiati, 

2016, 16; Ellen MacArthur 2013b, 7) 

 

2.5 Three levels towards circular economy 

 

Circular economy practices can be implemented at macro, meso and micro levels. Macro 

level refers to countries, regions, and municipalities promoting sustainable production and 

consumption and aiming to create a recycling oriented society (Geng, Fu, Sarkis & Xue, 

2012, 217) In China, for example, circular economy has been incorporated into national 

policy for sustainable development since 2002 (Singh and Ordoñez 2016, 343). In other 
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countries, circular economy has been used as a tool to design bottom-up environmental 

and waste management policies (Ghisellini et al. 2016, 11). Thus, regulatory framework of 

governments gives clear signals to economic operators and society on the way towards 

circular economy (European Commission 2015, 2). European Union (EU) has now an action 

plan for the transition to circular economy. According to the action plan (European 

Commission 2015, 2), circular economy will increase EU’s competitiveness by protecting 

businesses against the scarcity of resources and volatility of the prices. It will promote 

innovativeness to find more efficient ways of consuming and producing thus helping 

companies to create new business opportunities. Additionally, it will create new jobs and 

encourage integration and cohesion in the society not forgetting environmental factors such 

as energy savings and resource conservation. (European Commission 2015, 2) Many 

developing nations have set up various environmental regulations called Extended 

Producer Responsibility (EPR) to drive sustainable business development. EPR is an 

environmental policy approach which focuses on post-consumer stage of a product’s life 

cycle. EPR policies place financial responsibility on to the producers of consumer products 

requiring companies to manage the end-of-use treatment of their products efficiently and 

effectively. They provide incentives to producers to involve environmental considerations in 

their product design, which might include actions like reduction of material consumption, 

use of more secondary material, and promotion of product eco-design. The primary aim is 

to increase the amount of product recovery activities and minimise environmental impacts 

of waste materials. (Johnson & McCarthy 2014, 10; Pires et al. 2015, 343) 

 

Circular economy application at meso level refers to different networks. An example of this 

is international Circular Economy 100 (CE100) programme of Ellen MacArthur Foundation, 

whereby several companies have embraced circular economy concept as a mechanism for 

collective problem solving. The concept is used as a framework that helps businesses to 

engage sustainability activities within (and beyond) their whole supply network. (Genovese 

et al. 2017, 345) CE100 brings together leading companies, innovators and regions to 

accelerate the transition to a circular economy (The Foundation for Circular Economy 2015). 

The programme helps members to learn, build capacity, and collaborate with key 

organisations around circular economy. Cross-company and cross-sector collaboration are 

promoted through two-day acceleration workshops held twice a year. There members 

create collaborative projects with the objective of enabling their transition towards a circular 

economy. Additionally, the workshops provide information for members about circular 

economy through plenary sessions. (Ellen MacArthur Foundation 2015b) Another meso, or, 

inter-firm level application are eco-industrial parks. In eco-industrial park, manufacturing 



16 
 

and service businesses collaborate in managing environmental and resource issues. The 

methods include green design of park infrastructure, cleaner production, pollution and waste 

prevention, and energy efficiency. (Indigo Development 2006) Eco-industrial parks are very 

popular in China with more than 100 industrial parks of which about three-quarters have 

been designed by focusing on circular economy (Yuan, Bi & Moriguichi 2008).  

 

Micro level refers to organisations. At the firm level, the focus is on eco-design and eco-

production strategies, and actions such as green supply chain management (Geng et al. 

2012, 217) While governments, businesses, and consumers all share the responsibility of 

the sustainability of economic development, the corporate role is particularly relevant 

(Rauter, Jonker & Baumgartner 2015). The above-mentioned principles of circular economy 

reveal an idealistic ambition of pushing the boundary of sustainable supply chain 

management practices which are, indeed, concerned with the reduction of adverse 

environmental impacts due to the flows of materials and resources between different entities 

(Genovese et al. 2017, 345 - 346). Furthermore, companies as influential global actors have 

financial and technological resources and institutional capability to find solutions for 

problems. They also have influence on the behaviour and engagement of the stakeholders. 

Therefore, companies may prove to be a catalyst or a barrier with respect to sustainability. 

(Rauter, Jonker & Baumgartner 2015) 

 

2.6 Sustainable business – triple bottom line 

 

Sustainability is nowadays seen as one of the key factors of business success (Yang, 

Evans, Vladimirova & Rana 2017, 1794). Sustainability aims at addressing environmental, 

and socio-economic issues of this and future generations (Witjes & Lozano 2016, 37). Most 

recent conceptualisations include three dimensions of sustainability, that is, balancing 

between social equity, economic growth, and respect to the environment (Figure 3). Social 

principle is about treating everyone fairly and equitably. Economic principle, in turn, asserts 

that there must be adequate production of resources for society to maintain a reasonable 

standard of living. Here, from the companies’ perspective, the aim is to maximise the income 

flow while minimizing the stock of capital, or assets yielding this income. The environmental 

principle requires society to protect its environmental resources meaning that companies’ 

operations should not risk the environment and natural systems. (Caniato et al. 2012, 660; 

Molamohamadi, Ismail, Leman & Zulkifli 2013, 278)  
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Figure 3. Three pillars of sustainability (Molamohamadi et al. 2015, 278). 

 

Circular economy addresses both environmental sustainability and socio-economic issues 

by allowing economic growth within natural resource limits (Witjes & Lozano 2016, 37). 

Hence, to practice sustainable development, companies should adopt a long-term horizon 

and let economic growth sustain the social progress and the environment (Caniato et al. 

2012, 660) The shift towards circular economy requires new innovative way of doing 

business (Ellen MacArthur Foundation 2016b). It requires changes in the way industries 

profit. For manufacturing companies, the biggest challenge is to adopt a business model 

which aims to profit from existing resources. (De los Rios & Charnley 2016, 4) Business 

model “specifies how a firm is able to earn money from providing products and services” 

(Boons & Lüdeke-Freund 2013, 9). It defines how a company creates, captures, and 

delivers value. Business model innovation means a new logic of how to create the value for 

customers and how to capture value, thus it is an implementation of completely new way of 

doing business (Yang, Evans, Vladimirova & Rana 2017 1795). When adopting circular 

business model, environmental issues must be embraced as a part of company strategy. 

The key principles of circular business model are:  

 

1. Minimising waste in product and system design by selecting adequate materials, 

design for recycling, and strive as much as possible for standardisation of solutions. 

2. Understanding the “whole ecosystem” of a business and ensuring it is reflected in 

the business strategy, for example, through higher transparency of interactions 
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between various phases of product life cycle and aim to better collection and cycling 

systems. 

3. Using renewable energy sources and maximising energy efficiency by minimising 

the total energy content of products. (Schulte 2013, 44) 

 

3 GREEN SUPPLY CHAIN MANAGEMENT IN COTTON TEXTILE SUPPLY CHAIN 

 

Supply chain activities are the enablers of today’s social life, and thus a basis to overcome 

the concerns of sustainability (Abbasi & Nilsson 2012, 517). Finding ways to align 

sustainable supply chain strategies to circular economy and understanding full 

environmental and economic implications for this has therefore become important 

(Genovese et al. 2017, 345; Nasir, Genovese, Acquaye, Koh & Yamoah 2016). According 

to Seuring and Müller (2008, 1700) sustainable supply chain management is about 

managing material, information, and capital flows together with cooperation among parties 

along the supply chain while taking goals from all three dimensions of sustainable 

development into account which are derived from customer and stakeholder requirements. 

Many green concepts such as green supply chain management and environmentally 

sustainable supply chain management have been developed in parallel to circular economy 

discourse (Nasir et al. 2016). As the resource conservation and environmental protection 

are highlighted in circular economy, it certainly promotes the implementation of green 

supply chain management to a certain extent (Ying & Li-jun 2012, 1683). While circular 

economy emphasises the idea of transforming products in such way that there are workable 

relationships between ecological systems and economic growth, to achieve this the material 

flows need to be redesigned to create a system that allows production to be self-sustaining, 

true to nature, and in which materials are used repeatedly. (Genovese et al. 2017, 345) 

Resource efficiency is achieved by prudent use of raw materials and energy consumption 

throughout all stages of the supply chain, and by using products for as long as possible 

thereby eliminating waste (Witjes & Lozano 2016, 37). 

 

Environmental issues started to receive special attention in supply chain management field 

after the “supply chain revolution” in 1990s when the companies started to join in a larger 

supply networks with integrated supply chains. At that time, the need of integrating 

environmental management into those new supply networks emerged. The pressure of 

adopting green practices into supply chain was driven also by the fact that often an 

organisation holds the responsibility not only of its own but also their suppliers’ and partners’ 
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environmental performance. (Caniato et al. 2012, 660) Moreover, it is possibly companies 

interest to play a pioneering role in considering issues related to the environment because 

very often it provides a competitive advantage. (Caniato et al. 2012, 659) Companies have 

now realized that adopting green practices in each stages of the supply chain not only helps 

to reduce environmental impacts, but also opens several avenues for process innovation 

and improvement. (Kumar, Agrahari & Roy 2015, 374) Green innovations contribute 

towards environmental objectives through, for example, more efficient use of raw materials, 

reduced risks such as lack of supply, and improved corporate or product image. (Jiménez 

& Lorente 2001, 1553; Kumar, Agrahari & Roy 2015, 374) The innovations may affect 

positively to customer satisfaction, and help new customer acquisition. Companies that offer 

“green products” could attract environmentally conscious customers, and the greener 

products could lower customers’ disposal costs. (Thierry et al. 1995, 115) 

 

Green supply chain management (GSCM) refers to the practices and processes adopted 

within the participating organisations and the whole supply chain to reduce adverse 

environmental impacts. (Singh & Trivedi 2016, 267) The aim is to integrate environmental 

thinking into each stages of supply chain management such as product design, material 

sourcing, manufacturing, final delivery, and end-of-life management. (Srivastava 2007, 54 

- 55) This is especially important for textile companies as they increasingly rely on external 

partners to produce their products (Caniato et al. 2012, 660) Thus, green supply chain is 

not a greening operation of just a one single company, instead, it is involving all enterprises 

of the entire process of supply chain (Ying & Li-jun 2012, 1684). With the collaboration of 

upstream and downstream partners green supply chain management can reduce the 

degree of negative environmental impacts, and enhance the effective utilisation of 

resources by pushing partners within the supply network to reuse and recycle wastes. (Wei, 

Liu, Yin, Li & Yu 2014, 178, 180) In their study, Zhu et al. (2010) introduce the concept of 

environmental-oriented supply chain cooperation which means the collaboration between a 

company, its suppliers, and customers which aims to reduce consumption of material, 

energy, and water through the whole supply chain (Zhu et al. 2010, 1325). GSCM aims to 

simultaneously pursuit both environmental and economic performance of the supply chain 

in established long-term relationships between buyers and suppliers. There are a various 

set of practices developed for companies to implement such as green supplier selection, 

reduction of carbon emissions during the production and distribution of goods, or training of 

suppliers to improve their environmental performance (Caniato et al. 2012, 660 - 661)  
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3.1 Closed-loop supply chain 

 

Traditional supply chain approach, also called as forward supply chain that is common form 

used in linear economy, ends in the final delivery to the end customer. Thus, there is no 

consideration of what happens to materials and goods after the use when they are no longer 

wanted or needed, they are obsolete, or not operating. (Blumberg 2005, 6) The concepts of 

reverse supply chain management and reverse logistics adapt circular economy principles 

to conventional supply chain management. Reverse supply chain management refers to the 

activities required to retrieve a used product from the market to recover, recycle, or dispose 

it. Recovery is a process that seeks to reuse the collected used goods, or their materials, 

from the market with the purpose of minimising waste carried to landfills. (Pedram, Yusoff, 

Udoncy, Mahat, Pedram & Babalola 2016)  

 

There are two types of reverse supply chains; open-loop and closed-loop. In open-loop 

supply chains the materials are recovered by a third party who can reuse the materials or 

products. In closed-loop supply chain, the end-of-life products are collected from customers 

and then returned to the original manufacturer for appropriate recovery processes. 

(Govindan & Soleimani 2016). Guide and Van Wassenhove (2009) define closed-loop 

supply chain management as “the design, control, and operation of a system to maximize 

value creation over the entire life cycle of a product with dynamic recovery of value from 

different types and volumes over time” (Guide & Van Wassenhove, 2009, 10). In a closed-

loop supply chain network, the actors of reverse channels may either be the members of 

the forward supply chain like traditional manufacturers, retailers and logistics service 

providers, or specialised organisations such as secondary material dealers and material 

recovery facilities. This distinction is important as it determines whether the reverse 

distribution channels can be integrated into forward distribution channels.  (Yi et al. 2016, 

191) 

 

Implementation of closed-loop supply chain means that the company extends its 

responsibility for its product from the point of sale to the use and disposal phase (Sitra 

2015). Hence, this requires changes not only in internal environmental practices but 

involves also environmental improvements beyond organizational boundaries. The premise 

of supply chain greening is the integration of environmental consciousness into the whole 

supply chain involving suppliers, manufacturers, retailers, and users. (Ying & Li-jun 2012, 

1684) External coordination with upstream partners enables the company to obtain inputs 

that are environmentally friendly. The coordination with downstream partners is essential to 
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promote cooperation for environmental management practices such as reuse and recycling. 

(Zhu, Geng & Lai 2010, 1325) Incorporating circular practices into the processes carried out 

in the supply chain requires a firm to take a holistic view of the whole product supply chain 

(Abbasi & Nilsson 2012, 526; Nasir et al. 2016) All the inputs and outputs of the production 

process must be considered with a major emphasis on wastes (Sauvé et al. 2016, 53). 

Transparency is a key to successfully assess the environmental sustainability of the supply 

chain. Companies that know their partners in the supply chain and instil a constant dialogue 

including sustainability data exchange are more prone to foresee and prevent any kind of 

environmental sustainability issue that might cause prejudice to their customers, workers, 

or to society and environment. (Fritz, Schöggl & Baumgartner 2017, 589 - 600) 

 

3.1.1 Resource recovery management 

 

Resource recovery is one of the most key aspects of waste management and the substance 

of circular economy. Recent studies reveal current extent of recovery activities generally 

within textile industry, showing that there are still large quantities of recyclable resources 

unused and wasted (Baojuan and Zu 2007, 760). In EU, over three million tonnes of textiles 

are discarded every year (VTT 2016). It is estimated that only 15 % of those are recycled 

leaving 85 % in the landfills from which up to 95 % could be recycled. (Council for Textile 

Recycling 2016; TextileExchange 2016). In early 2016, a landfill decree came into force in 

Finland whereby organic waste must not be placed in landfills anymore. This has led 

companies to seek and innovate alternative ways to landfilling. (Dahlbo 2016). Increased 

reuse and increased recycling have the potential to reduce environmental impacts 

compared to the current situation if virgin textile production is compensated. If the 

production cannot be compensated, energy recovery, or, incineration could become a 

relevant alternative for recycling (Dahlbo et al. 2015, 11).  

 

The most desirable recovery option in the textile sector is direct re-use. Here the consumers 

give used textiles to nonprofit organisations which will, with charitable purpose, either sell 

them or export them to developing countries. (Chen & Burns 2006, 258) It is estimated that 

more than 70 % of the world’s population uses second hand clothes (TextileExchange 

2012). Besides charitable organisations, an increasing number of textile companies in 

accordance with their environmental sustainability policy have set up textile collection in 

their stores. In most cases, consumers can return clothing and home textiles of any brand 

and in any condition which thereafter are transported to a partner who will take care of 

proper recycling. Companies may also establish a take-back system only for their own 
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products, and resell them as a secondhand either by themselves or through a third party. 

This is advantageous especially for companies with high brand level as it opens new 

markets where consumers with low income are offered to buy an affordable alternative of 

the brand product. In these cases, consumers usually receive a discount ticket or some 

other benefit in return. (Sitra 2015) Reuse results in a major reduction in the environmental 

burden compared to the production of new textiles made from virgin materials. Woolridge 

et al. (2005) counted the energy footprint of cotton clothing, and the results revealed that 

for every kilogram of virgin cotton displaced by second hand clothing approximately 65 kWh 

is saved.  

 

The second recovery option for textiles is recycling. Compared to reuse which retains the 

quality of product, recycling is not so favorable as the product is destroyed and put back 

into production process as a crude feedstock (Ellen MacArthur Foundation 2015c). 

However, as the re-use potential of low-quality and short-lived textiles is weak, post-

consumer textile waste can make the most as a raw material in new product manufacturing 

(Dahlbo 2015). Recycling reduces consumption of fresh raw materials, and reduces air and 

water pollution by reducing the need for landfilling (Maiti & Giri 2016). In material recovery, 

the waste is viewed as an alternative supply source of manufacturer’s production process 

(Habibi et al. 2016). Discarded products and their materials are a valuable source of new 

products (Thierry et al. 1995, 115). Thus, shifting to a more circular model can secure supply 

stability (Ellen MacArthur Foundation 2016a, 3). According to Baojuan and Zu (2007) it can 

also greatly lower the material cost for the company as the wastes are of relatively low price 

and large quantities. (Baojuan & Zu 2007, 761)  

 

From a firm’s point of view, the profitability is mostly driving of the engagement of any kind 

of green activities (Inderfurth 2005, 319). Andersen (2007) points out the feature of a market 

economy and argues that recycling is undertaken only where it is desirable from the 

perspective of company managers. Here the companies only take the cost into 

consideration ignoring the management of wastes and environmental protection (Baojuan 

and Zu 2007, 761). According to the study of Mo et al. (2009, 614) the average profit rate 

of textile waste recycling is lower than 0.01 euros per one kilogram waste recycling. (Cuc 

et al. 2015, 157; Mo, Wen & Chen 2009, 416) In some markets, the prices of virgin materials 

will be too low and instead of resource depletion and environmental costs, the prices of 

virgin materials for manufacturers will mainly reflect the costs associated with short-term 

values. In such cases, there might be only a limited range of circular options which are 

sensible for the companies. (Andersen 2007, 134) Therefore, many recyclable textiles are 
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treated as municipal solid waste being send to landfill or incineration (Mo et al. 2009, 614). 

However, this situation is about to change as new professional recovery enterprises utilising 

advanced technologies enter into the market (Cuc et al. 2015, 158). 

 

Figure 4 illustrates the textile recycling process. The process starts with collection and 

processing of discarded textiles. Collection happens, for example, through drop-off centres, 

curbside collection, or the newest one, in store collection. (Cuc, Girneata, Iordanescu & 

Irinel 2015, 157) Sorting can be done whilst collection or at a central location, for example 

regional warehouse (Wang, 2010 137). Secondary textiles which are not usable for reuse 

or recycling can be exploited for other purposes such as wipers for industrial use. (Muthu, 

Li, Hu & Ze 2012, 1068) Many companies that have established the product take-back 

programs have outsourced collection and processing functions (Cuc et al. 2015, 158). 

 

 

Figure 4. Textile recycling process. (Cuc, Girneata, Iordanescu & Irinel 2015, 158) 

 

In the next stage, new products are manufactured from the raw materials obtained by the 

processing of the old products. Textile recycling technologies involve processing the used 

products into a new type of product that has a different level of physical features. This refers 

to the ways of reusing materials within manufacturing and production processes. (Cuc et al. 

2015, 158) Textile waste can be divided into post-consumer and pre-consumer waste. While 

in circular economy recovery routes focus mainly on recirculating post-consumer materials, 
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recovery of pre-consumer waste, or by-products arising from production processes is 

important too (Nasir et al. 2016; Singh and Ordoñez 2016, 344). In the production process 

of textiles, approximately 15 % of the fabric intended for products ends up on the cutting 

room floor (TextileExchange 2012). Every year over 750,000 tons of pre-consumer waste 

is recycled into new raw materials for automotive, furniture, mattress, and other industries. 

This means that currently about 75 % of the pre-consumer textile is recycled.  (Chen & 

Burns 2006, 256)  

 

Two major ways of recycling textile materials are mechanically and chemically. In 

mechanical recycling, fibres are pulled apart and reworked into yarn. Knitted or woven 

woolens for example are processed into a fibrous state and then reused in low-grade 

applications such as car insulation and seat stuffing. Textiles sent to the flocking industry 

are shredded to make filling material, for example, for loudspeaker cones, panel lining, and 

furniture padding. (Cuc et al. 2015, 158) Chemical recycling, in turn, is based on direct 

dissolution of cellulose when the textile mass is mixed with ionic solvent, i.e. liquid salt. After 

this, the resulting cellulose solution is filtered to remove residual solids. In the following 

spinning stage, new textile fibres are created from the solution which are then returned as 

a raw material back to the production phase. (Aalto-yliopisto 2016) The recycling process 

ends to the market (Figure 4), or, at the top of reverse supply chain where customers 

purchase recycled products which thus completes the recycling loop (Cuc et al. 2015, 158). 

 

3.1.2 Environmental impacts of virgin cotton versus recovered cotton 

 

Cotton is the most common fiber used in textile industry with worldwide production volume 

of 24.5 million tonnes in 2013. The plant grows well in dry areas and thus its main producing 

countries in descending order are China, India, Usa, Pakistan, Brazil, Uzbekistan, Australia, 

and Turkey. (Esteve-Turrillas & Guardia 2017, 107). Cotton is a natural cellulosic fiber and 

it is intrinsically biodegradable. It is a renewable resource as it comes from cotton plants 

which are renewable. Thus, from a simplistic view by average consumer, cotton might seem 

more environmentally responsible than, for example, synthetic polyester. However, a closer 

look shows that this is not necessarily the case. (Chen & Burns 2006, 249, 257) Cultivation 

and production of cotton poses serious threats to the environment. Cotton plants are highly 

prone to attack by some insects and fungi. Therefore, the crop growing demands heavy use 

of pesticides and fungicides. (Chen & Burns 2006, 249) Some of the most used pesticides 

might be poisonous to wildlife and humans especially to cotton farmers. The study of 

Abbassy, Marei, Al-Ashkar and Mossa (2014) revealed that long-term exposure to 
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pesticides might cause serious health problems, such as liver injury or myocardial infarction. 

The heavy use of pesticides in the fields combined with rain and irrigation water will cause 

agricultural runoff that introduces pesticides into natural aquatic environment and aquatic 

organisms (Agbohessi, Toko, Atchou, Tonato, Mandiki & Kestemont 2015, 170). 

 

The most critical phases of the cotton textile production are spinning and dyeing. Spinning 

process is critical due to its high demand for electricity which increases CO2 emissions 

considerably. However, the most environmental damaging phase is cotton dyeing which 

involves a great use of water, energy, steam, and assorted chemicals such as bleaching 

agents, dyes, soap, softener, and salts to obtain the required colour. Besides, huge amount 

of wastewater is generated. (Bevilacqua, Ciarapica, Mazzuto & Paciarotti 2014, 164; 

Esteve-Turrillas & Guardia 2017, 107) Chico, Aldaya & Garrido (2013) studied the water 

consumption in the production process of a pair of jeans. They found out that fibre 

production is the main water consuming phase of the whole value chain of cotton textile 

(Chico et al. 2013, 243 - 244) 

 

Figure 5 demonstrates the differences between use of virgin cotton and recovered cotton in 

textile production. As shown in the figure, in cotton recover, the use of virgin cotton and its 

cultivation is avoided, which reduces the consumption of water, fertilisers, and other 

chemicals.  In addition, a lot of energy is saved as the combing and spinning operations are 

skipped. Additionally, dyeing phase may not be needed if the colour of the recovered 

materials is acceptable for the final product. Then the use of water, dyes, and other 

chemicals are avoided as well. (Esteve-Turrillas & Guardia 2017, 108) 
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Figure 5. Use of virgin cotton versus recovered cotton in the production process. 

(Bevilacqua et al. 2014, 157; Esteve-Turrillas & Guardia 2017, 109) 

 

While the environmental impacts of cultivation and production phases are avoided recovery 

still involves additional phases added into the process. Performance in closed-loop supply 

chain depends upon the effective and efficient collection process of used products (Dutta, 

Das, Schultmann & Fröhling 2016, 604). Thus, a well-established return management 

program supported by reverse logistics solutions and other infrastructure is essential (Ellen 

MacArthur Foundation 2016a, 4). Reverse logistics handles the collection, sorting and 

transportation of textile products according to the chosen recover strategy. (Cuc, Girneata, 

Iordanescu & Irinel 2015, 157) It captures the value of the end-of-life products by setting up 

a bridge for the recovery and recycling of used products and materials (Nasir et al., 2016).  

 

The infrastructure of reverse logistics functions is often managed through a third-party 

reverse logistics providers. These parties are specialists in managing the reverse flow of 

returned products, and prepared to follow waste legislation and other environmental 

guidelines. (Guarnieri, Sobreiro, Nagano & Serrano 2015, 211) Logistics network design 

refers to locations, the number and capacities of facilities, and the transportation needed 

between them. A well-designed logistics network not only provides cost saving through 

collection of products and materials for recovery, but also brings benefits in the execution 

of environmentally friendly activities. (Yi, Huang, Guo & Shi 2016, 191) Configuration of 

reverse logistics network has a major impact on performance of the forward logistics 
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network and vice-versa. This is because they share a number of resources such as 

transportation and warehouse (Dutta, Das, Schultmann & Fröhling 2016, 605). 

 

According to Baojuan and Zu (2007) the reason why textiles do not have established 

recycling systems can be found in logistics management as it is widely limited to the inside 

of companies ignoring the recovery and recycling of old goods outside the company. 

(Baojuan and Zu 2007, 760; Singh and Ordoñez 2016, 345) There is a great challenge to 

arrange efficient collection for discarded textiles. Inderfurth (2005) states that in the reverse 

logistics context, there are uncertainties referring to timing, quantity, and quality of returned 

products. Take for example Finland which is sparsely populated country and due to long 

distances a lot of transportation is required for the collection of textile waste. (Dahlbo et al. 

2016, 3) In addition, due to a wide range of socio-demographic differences, there may be 

regional differences in terms of the quantity of discarded textiles (Woolridge et al. 2005, 95).  

 

Another major barrier in achieving recycling is the financial burden, or additional expenses 

(Ding et al. 2016, 464). In the textile sector, the problem slowing down recycling is how to 

gather a sufficiently large and uniform material flow, so that the relatively expensive 

investments in recycling technologies would be profitable (Dahlbo 2016). Material recovery 

strategy means that the company is dependent on the market as a supply source. End-of-

life scenarios of textiles lie entirely on the hands of consumers and it requires some kinds 

of, usually economic, incentives to be set up that will ensure post-consumption textiles get 

reintegrated into company’s manufacturing process. (Muthu et al. 2012, 1066; Sauvé et al. 

2016, 53) Drop-off centres for example, require waste producers to carry the material to a 

specific location, either to an installed or a mobile collection station (Cuc et al. 2015, 158). 

This might affect to the consumer’s propensity for recycling. Furthermore, the textile mass 

collected from the market includes material in very poor condition or heavily soiled which 

limits the opportunities for recycling (Ottewell 2014). Therefore, it is to be determined 

whether the expanded separate collection points are more beneficial for the environment 

compared to energy recovered and the amounts of textile waste available for recycling. 

(Dahlbo et al. 2016, 3). In addition, the economic incentives that companies provide are 

often refunds on future purchases which encourage customers to buy more new stuff. This 

raises the question of whether the recovery policy leads to a net reduction of the 

environmental impacts caused by textiles. (Greenpeace 2016) 

 

Major factor that makes cotton recover challenging is the presence of other fibers and 

accessories in the post-consumer product that need to be removed. For example, elastane 
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is common fiber mixed with cotton because it brings flexibility to the fabric. (Chen & Burns 

2006, 253, 257) However, recent recovery technologies have innovated ways to separate 

cotton fibres from textile mass. In Finland, chemical recycling of textile waste has been 

shown to be available in the near future. In chemical recycling the cellulose molecules 

contained in textile waste, like cotton, are separated using environmentally friendly solvents. 

After this, the fibrous components are returned to yarn production. New products made from 

the recycled fibres can be of equivalent, or even better quality to the original. (Ottewell 2014) 

Another example is from China, where an automobile interior parts factory has developed 

a technology which transforms cotton fibers into inner surfaces of car doors (Mo et al. 2009, 

416). However, in general, recycling technologies are still underdeveloped and thus 

introduction of these kind of advanced recycling technologies is costly. Thus, in which form 

and to which extent product recovery activities are introduced will be determined by the 

profits a company can expect from these activities (Inderfurth 2005, 319).  

 

3.2 Supplier management 

 

Characteristics of the raw materials might be the most influential factor in forming the final 

product’s features. Hence, selecting appropriate suppliers for them is essential in producing 

green products. (Molamohamadi, Ismail, Leman & Zulkifli 2013, 278). Focal company must 

include suppliers with environmentally-friendly practices for purchasing and materials 

management. (Lee, Kang, Hsu & Hung 2009, 7917) With the trend to outsource a greater 

share of business operations, purchasing decisions and supplier selection have become 

even more crucial (Genovese, Koh, Bruno & Esposito 2013, 2868). Technology has made 

the supply chains more transparent to end customers and increasing number of companies 

will face the fallout from their suppliers’ misbehaviour. (Choi & Linton 2011, 114) The 

environmental misbehaviour of suppliers may affect to focal firm’s reputation and public 

image (Grimm, Hofstetter & Sarkis 2016, 1971). Thus, creating values for the customer is 

increasingly beyond the boundaries of an organisation among its upstream and downstream 

stakeholders. In this context, to be proactive in environmental sustainability, companies 

must integrate their sustainability practises with their supplier management. (Tseng, Lim & 

Wong 2015, 442) Supplier management can be applied to all different suppliers throughout 

a product’s life cycle from raw material sourcing to end-of-life service providers. (Govindan, 

Khodaverdi & Jafarian 2012, 345; Luthra, Govindan, Kannan, Mangla & Garg 2017, 1686) 

 

In supplier selection, companies have traditionally used criteria such as cost, quality, on-

time delivery, and control of rejection rate. Nowadays supplier selection focuses more on 
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sustainability factors which play a vital role for the success of green supply chain 

management. (Govindan et al. 2012, 345) In the case of textile supplier evaluation, Jia et 

al. (2015) in their study present aspects of toxic chemical usage, energy usage, water 

usage, and pollution from hazardous materials as the environmental criteria. The criteria 

are shown in the Table 1. With the criteria, the manufacturer and its upstream suppliers can 

enhance their own level of sustainability by working on the areas highlighted by the 

important criteria (Jia, Govindan, Choi & Rajendran 2015, 1609, 1616).  

 

Table 1. Criteria for evaluating and selecting green textile suppliers (Jia, Govindan, Choi & 
Rajendran 2015, 1609) 

Name Definition 

Cost Lowest price without compromising the 
quality 

Quality Ensure high quality control on the products 

On-time delivery Level of delivery on-time as per the 
agreement with customer 

Rejection rate control Control of rejection rate of material 

Toxic chemical usage Avoid or control the usage of toxic 
chemicals in cultivation process and 
production process of textile 

Water consumption control Control the unwanted consumption of water 
in business operation 

Energy usage control Control the unwanted use of energy in 
business operation 

Pollution control  Control the inappropriate waste disposal 
and use of hazardous material in business 
operation 

 

 

In general, there are two different strategies of interaction with suppliers; arm’s length, 

transactional based interaction, and cooperative, relational interaction. The arm’s length 

approach is intended to maintain short-term relationships with the suppliers. The aim is to 

minimise dependence on suppliers and maximise bargaining power of the buyer. Thus, 

promoting price competition among suppliers is essential. Often, strict supplier criteria are 

used with continuous evaluation of compliance, and supplied goods are inspected in detail 

and checked that they meet the specifications. Supplier evaluation and monitoring skills are 

highly important to make sure that there are constant improvements in suppliers’ processes 

to maintain quality while reducing costs. The arm’s length interaction enforces green supply 

chain management compliance from suppliers as the buyer with its strict requirements 

coerces the suppliers into adopting green activities even though these might not be 

perceived as favourable by them. However, the disadvantage of the coercion is that the 

suppliers will focus only to fulfil minimum requirements rather than perceiving sustainable 
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conduct as a permanent basis of their operations.  For the buyer, more value can be derived 

from the suppliers that are willingly involved in green activities and acknowledge the value 

of them for their own benefit. (Caniëls, Gehrsitz & Semeijn 2013, 136) Thus, in a 

cooperative, relational interaction the relationship goes beyond the fulfilment of the selection 

criteria. A green supplier is the kind that achieves environmental compliance but also 

undertakes other green activities such as green product design with avoidance of 

environmentally relevant substances, consideration of energy use and sources, as well as 

the use of recycled materials. (Lee, Kang, Hsu & Hung 2009, 7917) Other voluntary 

environmental management systems and communication tools include standardisation 

systems such as ISO standards, environmental labelling of products, carbon disclosure 

projects, and sustainability reporting schemes (Govindan, Khodaverdi & Jafarian 2012, 

345).  

 

3.2.1 Supplier assessment and monitoring 

 

Supplier management practices can be summarised along the two dimensions: supplier 

assessment and supplier collaboration. (Grimm et al. 2016, 1972) Prominent supplier 

assessment elements include requesting certifications from suppliers, supplier evaluation 

and selection according to chosen selection criteria, and supplier monitoring and auditing 

programs. Certifications require that suppliers fulfil certain requirements, and are externally 

verified by third party. Thus, verification is an important way to know that intended change 

is really happening in the supply chain (TextileExchange 2016a). Certifications offer an 

efficient way to screen and pre-select suppliers for a ‘short-list’. (Grimm et al. 2016, 197) 

Furthermore, many of the certification standards provide labelling guidelines which help 

focal companies to determine the best way to communicate their work in sustainability 

(TextileExchange 2016).  

 

One of the most used certification system is the standardisation scheme by the International 

Organization for Standardization (ISO). ISO standards are international quality 

management standards that provide requirements, guidelines, or specifications that can be 

used consistently to ensure products, their materials, and processes are fit for their purpose. 

ISO14000 standard group serves environmental management and provides practical tools 

for companies looking to manage their environmental responsibilities. (ISO 2016b) Another 

common standard, or ecolabel in the textile industry is an international Oeko-Text® 

Standard 100 (Figure 6, left side). It is a certification system for raw, semi-finished, and 

finished textile products. Articles in which the certification can be obtained include raw and 
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finished yarns, woven and knitted fabrics, garments of all types, household textiles, and bed 

linen to mention a few. The standard is based on test criteria, limit values, and test methods 

on a scientific basis. It takes account of legal regulations such as banned colourants and 

other harmful chemicals even if they are not legally regulated. Oeko-Tex® Standard 100 

contributes to high product safety from a consumer’s point of view. (Oeko-Tex® 2016) There 

are also labels for organic products. For example, European Union has regulations 

concerning organic production of crops among the member states. These rules cover the 

whole organic farming supply chain from the production to the control and labelling. 

(European Commission 2016) The EU organic logo that is used in labelling is shown in the 

middle of the Figure 6. On the right side, in turn, is the logo of Global Organic Textile 

Standard (GOTS) which is the world’s leading processing standard for textiles made from 

organic fibres (Global Standard gGmbH 2016).  

 

Figure 6. The labels of Oeko-Text® Standard 100, EU organic and GOTS (European 

Commission 2016; Global Standard gGmbH. 2016; United Textile Mills 2014) 

 

There are many non-profit organisations promoting sustainability in the textile industry. One 

of the most known is Textile Exchange which offers voluntary standardisation systems for 

organic, recycled, and other responsible products. For recycled products, there are two 

certificates which are Recycled Claim Standard (RCS) and Global Recycled Standard 

(GRS) shown in the Figure 7. The RCS verifies the presence and a certain amount of 

recycled material in the final product by tracking recycled raw materials through the supply 

chain (Control Union 2016). The second one GRS, in turn, not only verifies the recycled 

content of the final products but also verifies responsible social, environmental, and 

chemical practices in their production process (Textile Exchange 2014). Better Cotton 

Initiative (BCI), presented on the right side of the Figure 7, is another non-profit organisation 

which strives to promote more sustainable cotton production worldwide by training farmers 

in growing better cotton, providing tools for farmers to measure their results, connecting 

suppliers and buyers of the cotton, and sharing information between them. BCI has also its 
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own certification system for Better Cotton production. (BCI 2016) For some companies the 

use of certified suppliers is not desirable because the certification process dictates a 

minimum company size. This is the case especially in situations where focal company 

strives to use local suppliers to have close relationship and to reduce the impact of 

transportation. In some countries, local suppliers might be small firms which do not have 

the possibility to obtain specific certification. This will thus limit buying company’s green 

practices.  (Caniato et al. 2012, 666). 

 

 

Additional evaluations according to defined criteria during supplier selection process allows 

the focal firm to select more capable suppliers and to reduce the risk of non-compliance in 

later periods. Many companies use their own self-regulation systems such as code of 

conducts based on their corporate sustainability standards. Corporate sustainability 

standards are statements and policies to comply with legal requirements usually exceeding 

regulatory requirements. These sustainability commitments are expected to extend beyond 

organisational boundaries to entire upstream and to distant supply chain partners that 

contribute to the creation of the focal firm’s products. (Grimm et al. 2016, 1971 - 1972) 

Additional evaluations may also include supplier audits in which suppliers are visited to 

inspect that a supplier meets the desired requirements (Winter & Lasch 2016, 179). Audit 

process can be carried out by the focal firm itself, non-governmental organisation, or an 

independent auditing company. Depending on the organisation carrying out the audit, it can 

be executed through self-assessments done by the supplier itself, by the focal firm, or by 

an independent, accredited auditing company. Compared to supplier auditing, supplier 

monitoring is more informal type of auditing which is based on continuous observance of 

suppliers’ performance. (Grimm et al. 2016, 1972) Objectives of environmental monitoring 

include compliance with government regulations and establishing risks management 

system for environmental issues. The risks are not only financial or legal but also 

operational. Relying on a large supplier base increases the risk of having one or more 

Figure 7. The labels of RCS, GRS and BCI (BCI 2016; TextileExhange 2016b) 
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suppliers non-complying with the regulations such as emission standards. Furthermore, 

larger supplier base makes it more challenging to develop long-term relationships, which 

will likely hinder the establishment of environmental collaboration as well. Similarly, if a 

supplier has several customers it might not be willing to invest any resources in cooperative 

activities with particular customers, unless they produce high returns or can be transferred 

to most customers. Concentration on just a few suppliers, in turn, might increase the risk of 

supply disruption in which the buying organisation faces a sudden shortage of the critical 

material. Hence, the size of the supply network influences the necessity of environmental 

monitoring and potential for collaboration. (Vachon & Klassen 2006, 803 - 804) 

 

A lack of power over suppliers could hinder enforcing suppliers’ compliance with a firm’s 

environmental sustainability standards. Thus, there might be no chance for the focal firm to 

positively influence a supplier’s environmental behaviour, and to implement their auditing 

or supplier development programs at supplier sites. However, involving additional 

stakeholders into its green supply chain management, the focal firm can make use of 

stakeholder pressures such as regulatory incentives, or customer demands which can 

positively contribute to influence the supplier’s behaviour. (Grimm et al. 2014, 161) 

 

3.2.2 Collaboration 

 

Circular economy approach changes, or expands the engagement with the suppliers. It 

requires collaborative approaches and long-term commitments of the partners across the 

closed-loop system (Sitra 2015). Collaborative actions are interactions with suppliers aiming 

to integrate tacit knowledge and achieve joint development of sustainability solutions 

(Grimm et al. 2016, 1972). The aim is to improve environmental performance and 

capabilities of the suppliers through joint projects for developing green products and 

innovations. Hence, it can play a significant role in achieving environmental and economic 

benefits (Govindan et al. 2012, 345 - 346). Communicating environmental performance 

goals through the supply relationship may result, for example, environmentally sound 

innovations, collaborative waste reduction, cost-effective and environmentally beneficial 

solutions to production problems, and more rapid development and uptake of new 

environmental technologies (Simpson, Power & Samson 2007, 31). Collaboration supports 

also inter-organisational routines that are aimed at supplier development. (Caniëls et al. 

2013, 137) Supplier development enhances the capabilities of suppliers to engage green 

practices. Supplier development program is a set of activities like training, workshops, or 

transfer of employees in order to support the respective supplier in developing its 
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capabilities. When green criteria are met with incapability or reluctance by suppliers, the 

buyer can provide incentives and support to help compliance economically viable for the 

supplier. (Caniëls et al., 2013, 137; Grimm et al. 2016, 1972) 

 

Environmental collaboration requires focal company to devote specific resources to develop 

cooperative activities with its suppliers. These activities include joint planning sessions 

concerned with environmental issues, knowledge sharing activities associated with greener 

product design or process modification, and reducing waste in the logistic process. (Vachon 

& Klassen 2006, 799) With these cooperative activities the buyer builds trust with suppliers 

which may result that supplier is more inclined to invest in the relationship and green 

initiatives (Caniëls et al. 2013, 137, 140). Compared to monitoring practices, collaboration 

does not focus on the immediate outcome of the supplier’s environmental efforts like 

compliance to existing regulation but rather, on the process by which more environmentally 

friendly operations or product might be achieved. (Vachon & Klassen 2006, 799)  

 

In their study, Simpson et al. (2007) argue that the choice and success of collaboration 

measures are often referred to as relationship “conditions” that determine the power, or 

influence, over the supplier and its choices. The condition of relationship will moderate the 

impact that the focal company’s environmental performance requirements has on the 

environmental commitment of the supplier. Suppliers are more responsive to their 

customers’ environmental performance requirements when the level of investment in the 

customer-supplier relationship is increased. Relationship-specific investments between the 

parties such as dedicated time, future goals, equipment, or capacity to the relationship allow 

the supplier to be more “aware” of the buying company’s environmental reputation and 

value system. Contracts support these investments by providing a form of governance 

between the focal company and suppliers, not only by protecting assets sunk into the 

relationship but also indicating paths for dispute resolution and outcomes for non-

compliance. (Simpson et al. 2007, 34) 

 

When evaluating the willingness of suppliers to participate in green activities, it should be 

noted that there are different points of departure of suppliers regarding green supply chain 

management readiness. Many suppliers might not have enough technical knowledge to 

comply with sustainability requirements. Especially small suppliers do not often have 

enough financial resources for green initiatives. However, they might be extremely willing 

to participate in green initiatives in collaboration with the buyer. Another example comes 

from Fritz et al. (2017) as they argue that while some companies from developing countries 
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see developed countries regulations and requirements along the supply chain as an 

opportunity to improve their environmental sustainability performance, other companies see 

it as costly due to the data collection efforts and, for example, the risk of reputation damage 

(Fritz et al. 2017, 589). Therefore, the buyers need not only to evaluate suppliers’ 

capabilities and resources in terms of environmental practices but also lay emphasis on the 

willingness of them to participate in green practises. For example, suppliers that compete 

on price are not necessarily the ones who are forerunners in a proactive and cooperative 

manner regarding to green supply chain management. (Caniëls et al., 2013, 137) 

 

3.2.3 Sub-supplier management 

 

Many cases of environmental misconduct in supply chains occur in organisations that do 

not have direct commercial relationship with the focal firm. These indirect upstream partners 

can be called sub-suppliers, or, second-tier suppliers. The lack of direct contractual 

agreements, power asymmetries, or low transparency of sub-suppliers’ operations are the 

challenges for a focal firm to extend control over multiple tiers beyond direct suppliers to 

sub-suppliers in the supply chain. (Grimm et al. 2016, 1971)  

 

The substantive difference between first-tier and sub-supplier management is the difficulty 

of identifying sub-suppliers in dynamic sourcing markets and engaging them. Currently only 

about 10 – 15 % of the companies require proof of sub-suppliers’ compliance with certain 

sustainability standards. This is done mainly with formal, signed codes of conduct, or 

certifications like ISO standards. Thus, many companies rely on their first-tier suppliers to 

manage sub-suppliers’ environmental performance. Even though direct pressures on sub-

suppliers are not common, a focal firm can manage them also indirectly through first-tier 

suppliers. It has been studied that organisations who adopt certifications for their 

environmental sustainability practices tend to pass those requirements to their own 

suppliers. However, if this is not occurring, focal firms can establish direct relationships with 

higher tier upstream suppliers to source directly from critical sub-suppliers, or, request the 

first-tier suppliers to select their suppliers from approved “vendor lists”. (Grimm et al. 2016, 

1973, 1981) These lists are beneficial especially in situations in which a focal firm wants to 

switch its first-tier supplier. Without the list, the change becomes more difficult as instead of 

one company, the change applies to entire supply chain. Furthermore, the lack of a list 

poses a chance for first-tier supplier to keep most, if not all, cost savings it gets from lower 

ties itself. (Choi and Linton 2011, 114) However, Choi and Linton (2011) argue that creating 

an approved vendor list poses potential problems too. The first one is the challenge of 
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ensuring that first-tier suppliers abide by the list. They will naturally seek ways to depart 

from the list when it is in their interest. This is the case when, for example, there is a greater 

profit chances by purchasing from another supplier, or a chance to get volume discount by 

pooling orders from several customers. Hence, having a comprehensive approved vendor 

list provides the supplier to create business that competes with focal firm’s business. (Choi 

& Linton 2011, 114) 

 

The practices between first-tier and second-tier supplier management are very much the 

same with general sustainable supply chain management. However, since a focal firm is 

less familiar with the processes beyond the first-tier supplier level, it might be necessary to 

involve business partners who have a better understanding about those distant processes 

and contextual factors. These partners can be, for example, consultant firms which provide 

specialised resources that help the focal firm to achieve better results with its sub-suppliers. 

When managing sub-suppliers, focal firm must ensure that the respective direct supplier is 

not passed over. The involvement of the first-tier supplier is vital because it accelerates 

building mutual trust between the focal firm and the sub-supplier. It also avoids supplier’s 

impression of being ignored, and ensures that the first-tier supplier remains conscious of its 

own responsibility. Hence, sub-supplier management is an important element of traditional 

supplier management. (Grimm et al. 2016, 1981) 

 

3.3 Product design and innovation 

 

Product design practices can be considered as the core element of green strategy and 

supply chain management (Caniato et al. 2012, 661). Green design concerns with both new 

product development and existing product design to make it more environmental friendly. 

In the context of circular economy, it means creating recoverable parts of a product that are 

not only durable but also repeatedly usable and environmentally recoverable. In addition, 

the design considers about recycling and disassembly possibilities at the end of product life 

cycle (Leigh & Li 2015, 633) The 3R principle of Circular Economy should be kept in mind. 

While the first R, or, reduce lies in the process of manufacturing, are recycle and reuse of 

primary considerations in the design process. (Muthu et al., 2012, 1069) The aim is to 

design the product in such way that it fits within the economic cycle without generating 

waste. This means that the used biological materials are non-toxic and can be simply 

composted, or the technical materials, or the man-made compounds, are designed to be 

used again with minimal energy and highest quality retention. (Ellen MacArthur Foundation 

2015c)  
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When designing a circular product, advanced skills and information sets are needed. 

Important features include: material selection, designed-to-last products, design for easy 

end-of life sorting, reuse of products and materials, and design-for-manufacturing criteria 

that consider the useful applications of by-products and wastes. (Ellen MacArthur 

Foundation 2016b) Long-lasting and durable products are environmentally responsible 

because they need to be replaced less frequently leading to reduced landfill (Chen & Burns 

2006, 258). According to Chen and Burns (2006) environmentally high-quality textile 

product is nonpolluting to obtain, process, and fabricate, made from renewable resources, 

reusable or recyclable and fully biodegradable.  

 

In general, integrating sustainability into design may be complicated because sustainable 

fabric choices are very limited on the market. Regardless, on a larger scale, designers can 

make a difference by choosing to use if not perfect then the least harmful materials. In the 

textile industry, the environmental impacts of each fibre are different. Naming fibres 

“environmentally friendly” or “green” does not give a true picture since none of the fibres are 

perfect in that sense. Each of them have virtue in terms of sustainability, yet each have their 

problems. (Aakko & Koskennurmi-Sivonen, 2013, 16) In product design, it is still possible to 

manage the chemical substances by the selection of raw materials.  Energy usage and 

pollution creation are the typical concerns when analysing fibres’ environmental impacts. 

Environmental impact of any kind of textile product consists of its production, maintenance, 

and the ultimate disposal. (Aakko & Koskennurmi-Sivonen, 2013, 16; Chen & Burns, 2006, 

258) Natural fibres, like cotton, are often associated with environmental responsibility but 

this may not necessarily be correct because fiber content alone is not an accurate indicator 

of the full environmental cost of producing cotton textiles (Chen & Burns 2006, 249). 

Comparing cotton manufacturing, for example, the synthetic polyester, the growth of cotton 

requires heavy use of pesticides and fertilisers, wet preparation procedures such as 

scouring and bleaching, and durable press chemical treatments. Maintenance requires 

laundering or dry cleaning during the product’s lifetime thereby increasing chemicals usage. 

(Chen & Burns 2006, 257). According to Sanches et al. (2015) potential alternative materials 

for conventional cotton, are ecological fibers such organic cotton, lyocell or Tencel, and 

soybean protein fiber (SPF), among which organic cotton is becoming increasingly popular 

(Sanches et al. 2015, 693). Organic cotton is produced with natural fertilisers where 

pesticides are replaced with beneficial insects to prey on insects harmful to the plants. 

(Chen & Burns 2006, 250) While the use of organic cotton reduces environmental impacts 
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of cultivation phase, those related to ginning, spinning, and dyeing phases are still, however, 

maintained. (Esteve-Turrillas & Guardia 2017, 107)  

 

Second alternative fiber that has low environmental impact is lyocell which is a generic 

name used for a regenerated cellulose fiber made from dissolving wood pulp which uses 

an organic solvent easily recovered and recycled. This fiber is acknowledged as eco-friendly 

as the production process does not require the use of aggressive chemical agents. The 

third alternative material for cotton is SPF which is a chemical fiber derived from soybean 

seeds. Therefore, it is not considered as a fiber of natural vegetable origin but rather an 

artificial one. However, it is renewable resource and obtained from by-products of soy food 

industry. Thus, the quantity of this material is large and it can be readily regenerated (Yi-

you 2004, 8). It is manufactured by bioengineering the residual meal obtained after the 

extraction of soybean oil from the soybeans. The growth of soybean does not require 

chemicals which makes it highly ecological alternative for conventional cotton. (Sanches et 

al. 2015, 693, 696). Furthermore, it is considered as a zero-waste material as any fibres 

that are not useful in the fabric can be, for example, fed to cattle (Ross 2015). Sanches et 

al. (2015) tested and compared the characteristics of these three alternative materials; 

organic cotton, SPF and lyocell. The results show that all the three materials have an 

equivalent level of durability but there were also differences between them. In terms of ability 

of the material to retain its original form, the lyocell fibre presented the lowest tendency for 

pilling formation, whereas the organic cotton presented the highest one. However, the 

soybean fibre had the worst dimensional stability in the transversal orientation, while the 

organic cotton had the best. In the longitudinal orientation, in turn, lyocell had the best 

dimensional stability. Sanches et al. (2015) tested also the water absorption characteristics 

of the fibers revealing that the moisture transport speed is higher in fabrics made from 

soybean fibers, followed by lyocell and organic cotton. The concluding remark of their study 

was that fabrics made from soybean yarn have a higher potential for meeting the 

consumer’s needs in respect of clothing. (Sanches et al. 2015, 697)  

 

Pollution and water consumption are strictly related to the manufacturing process, however, 

those can be evaluated during material choice. For example, compared to conventional 

cotton, organic cotton can be produced with less water. Furthermore, CO2 emissions are 

relevant as all processes have an impact on company’s Carbon Neutrality performance. 

Thus, there should be goals in terms of reduction of CO2 emissions from manufacturing 

processes and transports. For example, fossil energy consumption can be reduced by using 

renewable energy in the production outlets, corporate buildings, and retail outlets. (Caniato 
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et al. 2012, 667) When choosing materials, the lifecycle of alternatives is important to 

consider but it is challenging due to methodological inconsistencies of assessment, 

relational understanding of sustainability, and consumer behaviour in the product use 

phase. Despite available advanced material lifecycle assessments, it is difficult to prove 

which fibre is the most environmentally beneficial. (Aakko & Koskennurmi-Sivonen 2013, 

16) 

 

The vision of Cradle to Cradle® (C2C) is connected to the circular economy. C2C is a design 

framework focusing on product quality and innovation. The aim is to design “eco-effective” 

solutions that will increase the positive environmental footprint of products. (Niero, Negrelli, 

Hoffmeyer, Olsen & Birkved 2016, 352) “C2C defines a framework for designing products 

and industrial processes that turn materials into nutrients by enabling their perpetual flow 

within one of two distinct metabolisms: the biological metabolism and the technical 

metabolism” (Niero et al., 2016, 352). Besides the framework, there is also C2C certification 

program allowing companies to visualise and market their progress in C2C compliance. The 

label can be seen in the Figure 8. The program has requirements in five different categories 

which are: material health, material reutilisation, renewable energy and carbon 

management, water stewardship, and social fairness. Each criteria is scored on five levels 

(basic, bronze, silver, gold, and platinum) and the final certification of the product is equal 

to the lowest achievement level on the scorecard. Only the highest, or platinum, certified 

products are fully C2C compliant, however, various levels are intended to motivate and 

reward in the continuous improvement of the performance on the way towards eco-

effectiveness. (Niero et al. 2016, 353) 

 

Figure 8. Cradle-to-Cradle label (C2C Centre 2017). 

 

C2C can help companies to implement circular economy principles. In their study Niero et 

al. (2016) conducted a scenario analysis of the possible C2C certification combinations of 
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the two categories; material reutilisation and renewable energy for aluminum cans. The 

results showed for example, that increasing recycled content of the product provides more 

improvements to environmental impacts than increasing the usage of renewable energy in 

the production. However, they also found out that a higher certification level does not 

necessarily mean environmental burden reduction in the sense of the whole life cycle of the 

product. This is because C2C certification levels mainly consider the manufacturing stage 

rather than entire lifecycle. Thus, lack of life cycle perspective distorts the outcome of the 

C2C certification for product categories, like textile products, with high energy consumption 

during the use stage. (Niero at al. 2016, 360-361) 

 

In the product design, there are two ways to look at recyclability of materials used. 

Designers may choose to use recycled materials and/or create products having materials 

that can be recycled at the end of their lifecycle. (Aakko & Koskennurmi-Sivonen 2013, 16) 

In addition, the design of recyclable and reusable packaging is important to minimise 

environmental impact of the product in question (Caniato et al. 2012, 666). Especially retail 

logistic operations generate huge amount of packaging material waste. Hence, they should 

be environmentally friendly. This can be achieved by reusing shipping products, eliminating 

unnecessary packaging products, using materials and space efficiently, and recycling 

packaging materials. (Eryuruk 2012, 24 - 25) 

 

3.4 Sales and marketing 

 

Environmentally responsible processes, like use of new recycling technologies or organic 

materials, tend to raise the prices of end products. Even though consumers say that 

environmental friendliness of a product affects to their purchasing decision, it still might be 

hard to sell organic or recycled textile products because of their higher price. (Chen & Burns 

2006, 257) Thus, sales effort is crucial for winning the market share and it requires a 

significant investment. (Gao et al. 2016, 2044) Circular approach requires focus on 

generating demand for recovered products. Recycled products should be compatible with 

the company’s product strategy. They need to provide the same quality and availability for 

customers preferably even lower cost than new products. Poor quality might dent 

company’s reputation resulting a decrease in sales. (Grant & Banomyong 2010, 233) 

Circular business model requires an effective marketing strategy to make sure customer 

does not necessarily feel he or she is buying recycled product. Thus, the retail experience 

must be identical between new collection and recycled products. (Sitra 2015) Furthermore, 

sales and marketing functions need to generate new ways to engage and encourage 
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customers to use and dispose the products properly. (Lacy et al. 2014, 18) Activities such 

as advertising and communication campaigns about the recycling policies, and monetary 

and symbolic incentives will help to reflect environmentally responsible features of the 

company, satisfy consumers’ environmental concerns, and simplify their disposal process. 

Thus, investments in collection effort may positively influence the return rate and 

additionally enhance the market demand. (Yi, Huang, Guo & Shi 2016, 191) 

 

Sales and marketing is about deepening customers’ understanding of the products by 

providing information not only about the material content but also for the use phase (Lacy 

et al. 2014, 18). Laundering, which includes washing, drying, and ironing is one of the main 

phases to take into consideration in the lifecycle of a textile product while aiming for 

sustainability. Regular laundering of a textile product ends up to spend more energy than 

what was spent in the making of it. Therefore, designers can make a difference by 

considering the use phase when choosing materials for the products. For instance, some 

materials demand less laundering and some can be washed at lower temperatures. Proper 

care is also important in ensuring durability to the full extent. (Aakko & Koskennurmi-

Sivonen 2013, 18) For consumers, it is not necessarily easy to make environmentally 

sustainable decisions when purchasing textile products. Knowledge of products and their 

environmental merits are key in guiding consumers to make the right choice. (Chen & Burns 

2006, 258) Ecolabels play a key role in providing information about certified and 

standardised processes related to a product. Sustainably produced textile products do not 

necessarily look different from the others, so ecolabels explain these otherwise not known 

qualities to the consumer. (Aakko & Koskennurmi-Sivonen 2013, 18)  

 

4 ADOPTING CIRCULAR PRINCIPLES IN COTTON TEXTILE SUPPLY CHAIN CASE: 

FINLAYSON LTD 

 

4.1 Research design 

 

Because Circular economy is currently very topical issue, qualitative research approach 

was selected for this study because the aim is to understand this timely phenomenon in the 

social world. Qualitative research refers to a whole range of different interpretative research 

practices. (Metsämuuronen 2001, 9) In their book, Lee and Lings (2008) introduce 

phenomenology as a specific method of interpretive research as it “-- refers to the study of 

human experiences and of the structures within which humans experience the world” (Lee 
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& Lings 2008, 59). The aim of this research is to find out what kind of challenges a textile 

company might face when introducing circular economy principles in cotton textile supply 

chain. Identification of the challenges seeks to highlight the points which the company 

should pay special attention to, and engage activities when managing its closed-loop supply 

chain. Also, the aim is to find out what kind of changes the implementation of recovery 

strategy requires from the supply chain structure and supplier management, and thereby, 

make proposals on how to deal with these matters. Based on these objectives, the main 

research question is: 

 

• What are the challenges of adopting circular economy principles in cotton textile 

supply chain?   

 

The sub-questions providing support to find the answer to the main research question are: 

• What are the elements of environmental sustainability in cotton textile supply chain? 

• How to increase recovery in cotton textile supply chain? 

• How to promote environmental sustainability of the suppliers in cotton textile supply 

chain? 

 

The research is carried out as a case study in which the aim is to describe a company 

situation with an analysis and interpretation (Lee & Lings 2008, 89). According to Lee & 

Lings (2008, 89) case study is characterised by incomplete narrative and ambiguity. It seeks 

to bring together a wide range of information using many different ways (Metsämuuronen 

2009, 17). According to Metsämuuronen (2009, 17) the starting point of case studies is often 

functional, and their results will also be applied in practice. As the focus is on understanding 

experiences of social actors and the meaning of those experiences, inner subjective 

information from individuals is needed (Lee & Lings, 2008, 60-61). Therefore, Interview was 

chosen as the research method because it is particularly suitable technique when it is 

desired to get illustrative examples about the research topic (Metsämuuronen 2001, 41). 

 

4.1.1 Data collection and analysis 

 

Data for this study was collected through three semi-structured interviews. As a research 

method, interviews are useful for this study because they are very flexible in terms of time 

and content but also because they can be tailored to suit the research questions effectively 

(Lee & Lings, 2008, 217). Interview questions were formed on the basis of dealt themes in 

the theory part. According to Lee and Lings (2008, 218) a clear theoretical appreciation 
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allows to structure a good topic guide. Semi-structured interview is guided by the detailed 

topic guide which will contain some pretty specific questions to ask. Furthermore, interviews 

as a research method allowed to ask supplementary questions and examples. (Lee & Lings, 

2008, 217 - 218) The list of questions was sent to interviewees before the interviews took 

place. 

 

The first interview was a face-to-face group interview attended by the case company 

Finlayson’s Head of Purchasing and Logistics, Jarmo Lehmusvainio and Corporate 

Sustainability Coordinator, Elli Ojala. The interview was held at the company’s head office. 

The interview questions can be found in the Appendix 1. The second interview was 

carried out by phone and the interviewee was a representative of Finlayson’s Belgian 

supplier and the main contact person, Sales Assistant Nele VanHauwaert. From her many 

of European clients, Finlayson is the biggest one. The questions of this interview are in 

the Appendix 2. The third interview took place at Finlayson’s premises and the interviewee 

was the company’s Foreign Commercial Agent, Yalcin Erikoglu. Erikoglu acts as a 

representative of Finlayson in Turkey, and is very familiar with all their three existing 

suppliers there. The questions of this interview are in the Appendix 3. The questions were 

formed separately for each interview but in general the themes and the outline of the 

question forms is similar. All interviews were recorded and later also transcribed to 

facilitate the processing of the material. Furthermore, afterwards additional questions were 

presented and discussion took place by e-mail. Besides interviews, other sources such as 

case company’s website and sustainability reports were gathered to get information about 

the company. Furthermore, online trade sites were used in mapping the market situations 

and, for example, the availability of recycled cotton. 

 

Usually in a qualitative study, the collection and analysis of data occurs simultaneously 

(Metsämuuronen 2001, 51). Data was analysed with thematic analysis method which 

appears as an interaction between theory and empirical evidence in the research text. 

With the thematic analysis, it is possible to compare the occurrence of certain themes in 

the obtained data. (Eskola & Suoranta 1998) Analysis and reporting started right after the 

first interview, and the obtained information from the case company’s representatives 

helped in forming questions for the upcoming interviews with their suppliers’ 

representatives. For example, if there emerged issues in the first interview, of which the 

case company’s representatives could not provide comprehensive answer, the researcher 

could form questions of these topics for the upcoming interviews. 

 



44 
 

After all the interviews were held and transcripted, relevant topics were picked from the 

interview transcripts and sorted into the themes discussed in the theory part. The themes 

were closed-loop supply chain, supplier management, product design and innovation, and 

sales and marketing. Organising the interviewees’ responses into these themes helped to 

find differences and similarities based on which the conclusions could be made. 

Furthermore, data was reduced as the core ideas of the relevant themes were picked from 

the respondents’ answers. Sometimes charts were used to gather answers together to 

make links between them. Tentative conclusions were made during the whole research 

process, but the final conclusions were drawn based on a full in-depth analysis of all the 

reported results.  

 

4.1.2 Reliability and validity 

 

There are some factors which should be taken into account when interpreting the results of 

this study. To assess the quality of this research, the concepts of reliability and validity 

should be considered. Reliability refers to how consistent interviewing as a research method 

is. (Lee & Lings 2008, 169) According to Keenan (2009, 83) there are two issues here. 

Firstly, what people say is not necessarily true. They may be lying, over-claiming, or simply 

not just remember. Secondly, artificiality may occur in the interview situation which skews 

the responses. Keenan (2009) points out that almost all research is contrived and in this 

sense artificial. Bias are always there as, for example, the researcher’s presence has an 

effect. Furthermore, in a group interview, the participants have a chance to discuss their 

behaviour, beliefs, and aspirations which may colour the views they express. Thus, it is 

important to consider the context when evaluating reliability. The environment in which 

interview takes place influences the responses to some extent. (Keenan 2009, 83 - 84) In 

this research, two out of three interviews took place face-to-face allowing the researcher to 

observe participants’ facial expressions and reactions. Thus, recording together with 

perception helped to get more well-rounded picture of each topic covered in the interview 

(Keenan 2009, 84).  

 

“Language lies at the heart of qualitative inquiry” (Keenan 2009, 116). The way people use 

words contains the code for their beliefs and motivations. Thus, instead of just hearing what 

is said, and believing what is seen in a research session, the researcher needs to make 

time to reflect seriously on language to understand cultural, social and personal meanings. 

(Keen 2009, 116) The first interview of this study could be carried out in Finnish, the mother 

tongue of the participants. In the other two, the language was English which was not either 
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of the two interviewee’s mother tongue. It was acknowledged that the interviewees may 

experience difficulties in providing answers, or, may not be able to express themselves the 

way they would have want to. Therefore, to tackle the issue, the interview questions were 

sent to interviewees well before to make sure they had enough time explore and prepare 

answers. Furthermore, recordings enabled the researcher to listen responses again 

afterwards to hear the language with its intonation, hesitation, and pace (Keen 2009, 116). 

 

While this research focused on the case company’s three main suppliers in Turkey, Belgium 

and Latvia, the Latvian supplier could not be interviewed. Here, it should be also mentioned 

that the interviewed representatives of the other two suppliers are not necessarily in the 

correct position to produce fully comprehensive answers to all questions raised. 

Furthermore, the interviewees were aware that they name appears in the final report. The 

publicity may cause pressures because the interviewees are representing the company and 

thus they might be exaggerating their company’s environmental responsibility efforts. All of 

the above may have affected the reliability of this research. 

 

In qualitative research, researcher’s interpretation and analysis affects the research 

outcomes (Keegan 2009, 83 - 84). This refers to validity meaning how justifiable are the 

conclusions drawn from the data (Lee & Lings 2008, 201). However, the researcher has 

strived to increase credibility of the research by strongly relying on theory and by doing 

rigorous analysis and constant reflection when processing obtained data. (Keegan 2009, 

83 - 84) All interview questions were based on theory. All utterances were transcribed from 

the recordings, and in case of doubt were listened again from the tape. After this, if it was 

still not clear for the researcher what was meant, the interviewee was contacted. This was 

done also in certain situations where the researcher wanted to confirm her interpretation of 

the utterances. Interview transcripts were analysed in line with the themes of the theory 

part.  

 

While interviewing generates data from ‘real’ situations and face-to-face interactions, pre-

existing data such as documents and other textual data can be utilised as well. Internet 

provides a vast resource of textual data for qualitative research. (Lee & Lings 2008, 225 - 

226) However, it offers a possibility to dishonest activity as anyone can pretend to be 

someone else or submit false information. Thus, the authenticity of the data should be 

questioned (Lee & Lings 2008, 227). To guarantee the authenticity of information when 

mapping the market situations for this research, the information was searched only from 

those sites that are widely known and popular, or maintained by a trustworthy organisation.   
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4.1.3 Delimitations  

 

Although nowadays it is common that a company’s responsibility is considered in the light 

of triple bottom line. However, it being such a wide concept, this study is limited to the 

environmental part excluding the social and economic aspects of sustainability in cotton 

textile supply chain. This study focuses on cotton textiles because cotton is a key raw 

material in the production of the case company. Therefore, results of this study cannot 

necessarily be fully generalised to all textile companies using cotton because, for example, 

in clothing industry the use of blended fabrics is very common.  

 

Investigation is limited to Turkey, Belgium and Latvia. The Latvian supplier could not be 

interviewed, however it was decided to keep included in the study because it is one of the 

main suppliers of the case company. Furthermore, it was possible to gather information 

about the supplier’s operations from other sources, for example, by interviewing the case 

company’s representatives. 

 

This research is limited to only one company, because the case company in question can 

be considered as one of the pioneers of circular economy in the textile sector in Finland. 

The company has organised in-store textile collection, and has developed an entirely new 

product category around post-consumer textile waste. It was considered that studying the 

operations of Finlayson, is best suited to answer the research questions. It must bear in 

mind that the underlying logic of case study research is not necessarily based on 

generalisation of research findings but rather to deeply understand a single setting. Thus, it 

is the reader’s choice to decide whether the findings are valuable or not. (Lee & Lings 2008, 

238) 

 

4.2 Introduction of the case company 

 

Finlayson is a Finnish textile company established in 1820 manufacturing different textile 

products such as bed linens, towels and interior textiles. Finlayson has 27 stores in Finland, 

four stores in Sweden, and an online store. In 2015, the company’s turnover was 22.9 million 

euros, and about 50 % of the total sales comes through the own shops. In Finland, 

Finlayson’s major customers are two of the largest retail organisations Kesko Group and S 

Group. The majority of exports consist of manufacturing licenses. These licensees are in 

Japan, Korea, Spain, Portugal, and Holland. (Lehmusvainio & Ojala 2016a) 
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Finnish logistics service provider Kaukokiito Ltd handles the domestic distribution of 

Finlayson’s products. Finlayson’s logistics center is located in Forssa, Finland and it has an 

annual volume of about 2.5 – 3 million products. Almost 80 % of the textile products are 

manufactured in Turkey, Belgium, and Latvia. Turkey is the main production country in 

which Finlayson has three suppliers and an own agent. Majority of bed linen production is 

in there. Production in Belgium focuses on bath textile production, and the home décor and 

kitchen textiles are produced in Latvia. Other production countries with a smaller production 

shares, and in which other decorative items such as trays and umbrellas are produced, 

include Portugal, India, Estonia, China, Finland, Moldova, Lithuania, Pakistan, and Spain. 

Production share of each country measured by purchasing prices is displayed in the Figure 

9. In overall, the production is focused in Europe and Turkey as 95 % of all the products are 

manufactured in this area. The reason for this is close location enabling shorter delivery 

times and distances. (Finlayson, 2016a, 17) Yet in 2012, a large share of textile production 

took place in China because of the lower costs. However, soon Finlayson faced difficulties 

in terms of product design; due to the long distance, the minimum order sizes had to be 

large and the orders had to be made well in advance. With the objective of being quickly 

responsive to market demand, Finlayson moved the production to Turkey in 2013. 

(Lehmusvainio & Ojala 2016a) 

 

 

Figure 9. Production by country (Finlayson 2016a). 

 

Finlayson strives to minimise the environmental impacts of its business. Majority of the 

company’s environmental impact is indirect because product manufacturing is 
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subcontracted. These indirect environmental impacts consist of cotton cultivation and 

processing, sewing, fabric dyeing, and transport. Because the production sites locate in 

different countries a lot of transportation is needed which increases CO2 emissions. 

However, relative closeness of the main manufacturing countries enables transporting final 

products to Finland mainly by sea and road, and air freight is only used in the rare cases of 

urgency. There is also an aim to reduce deliveries by combining orders, which further 

reduces transport emissions. (Finlayson 2016a) 

 

Direct environmental impacts consist of the company’s own operations such as energy and 

water consumption and waste management at the head office in Helsinki, logistics center, 

and stores. In accordance with circular economy, the company uses renewable, wind 

energy for all its sites (Finlayson 2016b). Company aims to continuously investigate and 

develop better and more sustainable solutions for the entire life cycle of its products. The 

products are based on quality, safety and sustainability. Finlayson does not want to add 

poor quality production and therefore support throw-away culture in the society. The 

company’s efforts in this area have yielded results as in the broadest Scandinavian brand 

survey, Finlayson was assessed the position 6 in corporate responsibility (Kaupan liitto 

2016).  

 

Retail logistics operations produces vast amounts of packaging material waste, thus 

recyclable and reusable packaging is important to minimise the environmental impacts. Bed 

sets and terry towels are packed in 100 % recycled polybags. Also, the cartons boxes in 

which the packed products are delivered are made of recycled material. Finlayson intends 

to avoid unnecessary packaging. When packing customer purchases, stores use paper 

bags instead of plastic ones. (Finlayson 2016a) For e-commerce customers, the company 

offers an opportunity to choose product delivery without littering called RePack that is a 

reusable packaging which can be returned to the mailbox. When a customer selects Repack 

for the product delivery, he or she will be rewarded with a gift card for the next purchase. 

Furthermore, customers can use Repack-pack to return their old sheets and duvet covers 

to Finlayson. Here, they will receive a discount code for the online shop. (Omnisell 2016) 

 

Based on act of producer responsibility of Finland’s waste legislation, Finlayson holds the 

responsibility of recycling packaging materials. Producer responsibility of packages applies 

to companies that package, or import packaged products on Finnish market, and that have 

a turnover of 1 million euros or more. According to the act, companies, as a waste 

producers, must organise recycling of packaging waste and the collection of consumer 
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packaging waste, and also pay the resulting costs. Independently this would be very 

expensive which is why Finlayson is a member of Suomen Pakkauskierrätys RINKI OY. 

RINKI is a non-profit service organisation operating under a mandate of packaging producer 

community. Member companies will contribute to the common costs to maintain the system. 

RINKI manages producer responsibility on behalf of Finlayson, so the company can focus 

its core business. (Suomen pakkauskierrätys Rinki Oy 2016a, 2016b).  

 

4.3 Closing the loop for cotton textiles 

 

Cotton is the main material in Finlayson’s products. It is used because it is strong, durable, 

and moisture-absorbent natural material. The company is aware that the production of 

cotton consumes a lot of natural resources, and recently implemented carbon footprint 

analysis revealed that more than 50 % of Finlayson’s carbon footprint consists of the 

production of cotton. Therefore, the company constantly strives to explore new material 

options and their potential in products. (Finlayson 2016a) Furthermore, use of circular 

economy practices is very important for Finlayson as textile recovery decreases the need 

of virgin cotton as a raw material. (Finlayson 2016a)  

 

4.3.1 Product design 

 

Based on circular economy, cotton textiles should be designed for a cycle of reuse to make 

them easily recoverable. Finlayson’s products are as such already highly recyclable as 

almost all the company’s bed linens and towels are 100 % cotton. Only sewing threads are 

made of polyester, or cotton-polyester mix. Thereby, they use very few blended fabrics 

which, in turn, are very common for example in clothing industry. Thus, in terms of product 

design pursuing recyclability does not currently pose any particular challenges. However, 

when it comes to new, alternative materials and the desire of cotton to be replaced by, for 

example, recycled cotton or Tencel, the composition of the fabric should be considered and 

reflect on its recyclability. Lehmusvainio (2016) is confident that the future brings even more 

viable alternatives to cotton, like soybean fibres, which may have even better properties 

than conventional cotton. The question is just how quickly this happens, and what is the 

degree of recyclability of these new materials. Here, new methods are required to separate 

cotton fibres from other fibres. There are strong indications of a breakthrough of chemical 

recycling of textiles in the coming years. In Finland, chemical recycling method that VTT 

Technical Research Centre has been developed a technique to produce a new kind of 

cellulose fiber from discarded cotton waste. However, the technique is still in its 
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development phase, thus it is estimated that the industrial manufacturing of this new fiber 

is not possible yet at least two years. (Kellman 2016) Thus, it will take time before these 

new technologies come out and are more widely exploited. Furthermore, as long as the 

production of the substitute fibers of cotton is low, the manufacturing costs are high. So, it 

takes more time before these technologies are commercially viable.  

 

4.3.2 Alternative eco-friendly materials for cotton 

 

In respect of material features and high quality standards of textile products at Finlayson, 

Tencel is a potential alternative to replace virgin cotton especially because it has the 

characteristics very similar to cotton as it is made of recycled cotton pulp. Tencel suppliers 

found in Europe and in Turkey are listed in the Table 2. As it can be seen from the table, 

there are not that many Tencel suppliers available in the area. Second potential alternative 

for virgin cotton is soybean fabric which may have even better characteristics than pure 

cotton. Fabrics made from soybean fibre have cashmere-like smoothness and are 

comfortable on the skin. Soy can also be blended with other fibres like cotton. When 

compared to 100 % cotton fabric, the cotton-soy mixture has better moisture absorption and 

ventilation, more comfort and softness, and better bacteria resistance. Furthermore, it is not 

as sensitive to pilling as pure cotton. Therefore, soybean fibers are very suitable material 

for example towels and beddings. (Swicofil 2015; Yunus 2016) The search from the popular 

global wholesale trade platform Alibaba.com, revealed majority of soybean fabric and fibre 

suppliers are in low-cost countries such as China and India. This is due to the fact that about 

70 % of the world’s soy fabric is produced in China (Ross 2015). Only one supplier was 

found in Turkey. The company is called Yunus Tekstil ve Dis Ticaret Ltd. Sti., which is a 

manufacturer and exporter of woven and knitted fabrics based in Istanbul. Besides organic 

soy fabrics, they manufacture fabrics made from organic cotton and Tencel. (YUNUS 2016)  
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Table 2. Tencel suppliers 

Supplier Country Products 

Yunus Tekstil ve 

Dis Ticaret Ltd. Sti. Turkey 

>Organic soy fabrics 

> Tencel fabrics 

Lenzing Fibers 

GmbH Austria 

> TENCEL® bright rawwhite textile  

- 10% Pre-consumer Recycled Cotton pulp + 90% 

dissolving cellulose pulp 

 

> TENCEL® bright raw white textile  

- 15% Pre-consumer Recycled Cotton pulp + 85% 

dissolving cellulose pulp 

Tintex Textiles Portugal > Tencel / lyocell knitted fabrics 

Varvaressos S.A. 

European Spinning 

Mills 

Europe 

(Greece) 

> Tencel / lyocell yarns from Lenzing Fibers  

> Blended yarns - cotton and tencel 

Yeniceri Tekstil Turkey > Lyocell knitted fabrics 

Kusva Foreign 

Trade & Textile 

Industry Ltd Turkey > 100% lyocell yarns 

European Spinning 

Group Belgium 

> 100% Tencel / lyocell Yarns  

> Blended yarns - cotton and Tencel 

 

Finlayson’s agent in Turkey, Yalcin Erikoglu has been within textile industry for 18 years 

now and says he has always been asked about the alternative materials for cotton. Over 

time, many natural fibres have been found and synthetic fibres invented but any of them 

has not yet become particularly popular. The reason might be that each fibre and its 

production have their own impact on the environment and thus, each of them has received 

different objections. He gives an example of bamboo fibre production, due to which bamboo 

forests are being cut down. Furthermore, no other material has ever reached the cotton 

features. Despite the growing attention of Tencel especially in the clothing industry, Erikoglu 

(2017) says that for home textile products the fibre is not so suitable because it is too shiny 

and slippery. “Nothing is looking natural like cotton so that’s why I don’t think cotton will be 

replaced with any other material in the future”, he sums up. (Erikoglu 2017) 
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4.3.3 Cotton recovery 

 

Because the assessment of new material options in products takes time, and cotton being 

so important material for Finlayson, the most effective way to act in accordance with circular 

economy principles is to move from using virgin cotton to using recycled cotton as a raw 

material in the production. The company would not have to give up cotton, but rather, the 

same fiber circulates in use for a long time. Of course, that cotton must be grown, however, 

extending the fiber life cycle will reduce vastly the need of cotton cultivation and thus the 

adverse environmental impacts. (Ojala 2016)  

 

While those still emerging technologies of chemical recycling are focused on post-consumer 

textiles allowing ways to deal with a variety of blended fabrics, there are already companies 

that manufacture products made of pre-consumer textile waste because the fibre 

composition is more easily known. Based on the lists of RCS (Recycled Claim Standard) 

and GRS (Global Recycled Standard) (TextileExchange 2016c; 2016d), most of the certified 

suppliers of recycled cotton are in China, Bangladesh, Hong Kong, India, Pakistan, and in 

Taiwan. However, some were found also in Europe which are listed in the Table 3. Most of 

the suppliers have several options for the product’s content of recycled cotton. Only those 

products with the highest amounts of recycled content has been added to the table. As it 

can be seen from the table there are only few suppliers available in the area which Finlayson 

operates. Furthermore, because the textile sector is suffering from a shortage of responsible 

materials, such suppliers are in demand which will further increase their bargaining power. 

Thus, because there is little competition within the market, it might be very expensive to 

obtain recycled cotton.  
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Table 3. GRS certified suppliers 

Supplier Country Products 

Mayteks Orme 

San. Tic. A.S. Turkey 

> Dyed futter fabrics - 100% Recycled Pre-Consumer 

Cotton 

 

> Dyed interlock fabrics - 100% Recycled Pre-Consumer 

Cotton 

Sanko Tekstil 

Isletmeleri Sanayi 

ve Ticaret A.S. Turkey 

 

> Carded Yarns - 50% Recycled Pre-consumer Cotton + 

50 %     Conventional Cotton 

 

> Melange combed yarns - 40% Recycled Pre-

consumer Cotton + 60% Conventional Cotton 

 

> Open end yarns - 50% Recycled Pre-consumer 

Cotton + 50% Conventional Cotton 

MARCHI & FILDI 

SpA Italy 

 

> Cotton yarns - up to 80% recycled cotton 

Aras Iplik Sanayi 

Ve Dis. Tic. A.S. Turkey 

> Open end yarns - 100% Recycled Pre-consumer 

Cotton 

Haksa Tekstil Turkey > Recycled cotton fabrics and yarns 

 

 

Finlayson’s supplier in Belgium has worked actively on using recycled cotton in the 

production for over a year now, and currently they have a possibility to produce towels with 

about 50 % of recycled cotton content. Recycled content comes from post-consumer textiles 

like t-shirts, bed sheets, and jeans. According to Vanhauwaert (2017) there are different 

companies that collect, sort out, and shred post-consumer textiles. The bales of shredded 

material go to their spinning company that produces the yarn. The yarn obtained is naturally 

the same colour as the input material. Therefore, to obtain for example white yarn, the 

recycled fibres must be of purely white. The yarns can be also dyed, however, to obtain 

light colours like pastel pink it should be noted that the input material does not include fibres 

for example from blue jeans, as a result of which the yarn will be lilac. Before the dyeing 

process, recycled fibres are mixed with viscose. The reason for this is that without viscose, 

the obtained yarn is not strong enough to weave. However, the supplier recognises that 
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viscose is not so sustainable, and thus, they have been running tests and soon the viscose 

will be replaced by Tencel for the order of Finlayson. (Vanhauwaert 2017) Because now the 

recycled content can only be a maximum of 50 %, the plan is to go even further, and make 

the product fully “circular”. “The challenge is how can we make sure that a product is made 

out of 100% recycled resources, and can this product what we made also be recycled for 

100%”, says VanHauwaert (2017). This requires time, money, and a lot of effort in research 

and development. Furthermore, she points out the difference between developing 

something and producing it in an industrial scale. For example, it is quite easy to develop a 

yarn, but then it has to be tested on the loom to make sure you can weave with it. “We want 

to make a product that we can produce in an efficient way. If the yarn snaps or breaks 

easily, and we have to put down the loom every time, it is not efficient”, she explains. 

Therefore, after developing something based on new technologies or recycled materials, 

there is a great challenge on how to make sure that it can be used in an industrial 

environment and produce bigger volumes with it in an efficient way. Furthermore, it is likely 

that production costs will increase. “Last week we were at the spinning company. They told 

that this recycled yarn, it costs more than non-recycled yarn”, says VanHauwaert (2017). 

Therefore, there is a challenge to sell new innovative products to customers. Higher price 

may hinder existing clients to become interested in alternative, eco-friendly materials.  

 

The suppliers in Turkey do not currently have existing sources for recycled cotton for pretty 

much the same reason as mentioned before. Currently no one can make 100% recycled 

cotton products in Turkey because spinners have to add polyester into recycled fibres to 

make the yarn strong enough for weaving. “The yarn count for terry towels or for bed linens 

is thicker than the yarn counts to be used in clothing industry”, Erikoglu (2017) explains. 

Thus, it is easier to make clothes with a higher content of recycled cotton because the yarn 

can be very thin. Suppliers in Turkey have been done many samplings of terry towels and 

bed linen with recycled cotton-polyester yarns but they have not been satisfied with the 

outcome. The added polyester can be felt in the product which is not nice for the consumers, 

Erikoglu says. According to him, recycled cotton yarns for home textile production call for 

further improvements and development. However, suppliers strive to be aware of 

technological developments because of customer demands. “We will start to look for 

recycled cotton because there is a request of Finlayson” (Erikoglu 2017). 
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4.3.4 Räsy campaign 

 

Due to the landfill decree which came into force in early 2016 prohibiting placement of 

organic waste in landfills, Finlayson’s chief executive officer, Jukka Kurttila considered 

solution on how the huge amounts of textile waste, instead of going to incineration, could 

be given a new life. At the same time, the company had already had for some time an idea 

to launch production of a new product category: rag rugs but smaller ones, so called rag 

pieces which could be used as, for example, a table cloth or a bench cover. New product 

design combined with circular economy developed the idea of gathering the material for 

new products from the market. In March 2016, Finlayson conducted the first collection 

campaign called Räsy in which old sheets were collected from consumers to use as a raw 

material for rag pieces. (Lehmusvainio 2016; Ojala 2016) Räsy campaign was such a 

success that yet in the same year Finlayson organised a second collection campaign. 

“Currently there is a continuous collection running in our stores but every now and then we 

organise campaigns to raise the subject”, says Corporate Responsibility Coordinator Elli 

Ojala (Lehmusvainio & Ojala 2016a). 

 

A great challenge was faced right at the beginning relating to organisation of production. 

The new product called different manufacturing process so existing suppliers could not be 

used. Furthermore, Finlayson wanted to keep the production in Finland due to its objectives 

in social responsibility area. Production alternatives were carefully evaluated. The company 

had to find either rug making machines for own production, or alternatively, weaving mills 

specialised in rug making. In order to get acquainted with the production process, Finlayson 

collaborated with Häme University of Applied Sciences (HAMK) to create product 

prototypes. At the time, it became clear that industrial manufacturing and larger volumes of 

the rag pieces requires a partner to manufacture the products. Partner search revealed to 

be more difficult than originally thought. According to Jarmo Lehmusvainio, the Head of 

Purchasing and Logistics of Finlayson, they toured a long time around Finland and went to 

see many weaving mills. In many cases, the weaving process of a partner candidate was 

primarily manual and production equipment not suitable for industrial manufacturing. After 

a long search, VM-Carpet was found with a wide network of subcontractors, whereby 

production was closer to begin. (Lehmusvainio 2016)  

 

Cooperation with HAMK, and product prototyping highlighted production difficulties related 

to product design. In the initial plan, the rag pieces were designed to be single coloured with 

colour pressed patterns which would have required single coloured fabric stripes as a raw 
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material. However, it was soon noted that textiles recovered from the market are of different 

colours and thus, there would not be enough material for a single coloured products. “Even 

the shades of plain white sheets vary widely and this would not have looked good in the 

end product”, says Lehmusvainio (2016). Another reason to abandon printing was because 

the printing colour does not stick in mixed fabrics in the same way as it does in pure cotton 

ones. Finlayson does not check the material content of the recovered textiles, thus there is 

inevitably other fibers such as polyester among cotton. Therefore, it was difficult to get good 

and uniform colour pattern on the product. (Lehmusvainio 2016) 

 

The collection was handled through Finlayson’s stores to which customers could return the 

items. To ensure the recovery of textiles, the customers were offered a discount for their 

next purchase of a similar product which they would return. Sorting of the returned textiles 

was done based on the colour and the material (Finlayson 2016a). Returned textiles that 

were not suitable for rag rugs were delivered to a Finnish company, Dafecor which produces 

environmental products for industrial needs. The products include oil absorbent mats, 

insulation products, and towels and cloths for industrial maintenance. (Dafecor 2016) As a 

raw material, rag piece production required bed linen which, after initial inspection, were 

washed, sewn together and then cut into strips. In the first campaign, also towels were 

collected which were sent directly to Dafecor. However, the collection of towels was 

dropped for the second campaign. The main reason for this was the large quantity of the 

material. Dafecor being currently the only company in Finland that can industrially make 

use of textile waste, was not able to receive the material at the same rate as it was recovered 

from the market. Consequently, Finlayson had to store the material in its logistics center, 

and thus, it was not feasible for the company to store material which could not be used in 

own manufacturing. “It came as a surprise how much material was recovered from the 

market”, says Lehmusvainio (2016). Furthermore, besides towels, pillow cases were 

dropped after the first campaign because it was noticed that their use brings too many 

seams for the rags. The pillow cases were not wide enough, whereas from sheets and duvet 

covers, long fabric strips were easily obtained. For these reasons, it was decided to focus 

only on those products and their materials which can be directly and efficiently used for rag 

piece production. The collected bed linen in poor condition were still, however, delivered to 

Dafecor. (Lehmusvainio 2016; Ojala 2016) 

 

In the first campaign, the sorting was done at Finlayson’s stores and managed by store 

personnel. Depending on the condition of the textiles, they were sent directly from the stores 

either to the strip processing, or, to Dafecor. Later, however, it was discovered that the store 
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staff did not have enough time nor space for these activities. Furthermore, because it was 

under their responsibility to decide which textiles were in good enough condition to continue 

to the fabric strip processing, the material sent to weaving mills included textiles also in bad 

condition. Thus, additional quality checks and material sorting had to be made at the 

weaving mill. Therefore, Finlayson centralized the sorting functions in its logistic center 

where skilled personnel carry out the process. (Lehmusvainio 2016; Ojala 2016)  

 

Reverse logistics operations were outsourced to Kaukokiito. A truck picked up the collected 

textiles at the same time it delivered replenishment to the stores. In the second campaign, 

besides store returns, Finlayson introduced another returning method for the consumers 

called RePack. Here customers were offered a possibility to order reusable returning 

package online to return their used sheets straight to logistics center. For the customer, 

order was free of charge during the campaign period. RePack returns turned out to be a 

successful reverse channel as Finlayson received about 370 kilograms of textiles through 

it. “Our intention was to offer a return method for the consumers living in more remote 

areas”, says Ojala (2016). In reality, however, only about half of the returned textiles were 

from such regions. Thus, there were regional differences in terms of quantity of textiles 

discarded. Due to this, the company has not taken a decision yet about the continuation of 

the RePack return option in the future. 

 

In circular business model, recycled products should be compatible with the company’s 

product strategy, and they should be of same quality with other products as the poor quality 

may damage company’s reputation. Finlayson does not have precise criteria for recycled 

products but they certainly recognise that these products do not fit the same quality criteria 

with their other products made from virgin cotton. However, as regards rag pieces, quality 

requirements in respect of chemicals have been considered and found that as collected 

textiles are either made in, or imported to Finland they must have met general chemical 

standards. Surely, there may also be some really old fabrics which have not had to go 

through chemical analysis, however, they have been washed dozens if not hundreds of 

times so they are certainly clean from any chemical residues, says Lehmusvainio (2016). 

Furthermore, the warp yarns which are needed in sewing together fabric strips are not 

recycled material, thus they are durable which will contribute to the quality of the rag piece. 

(Lehmusvainio 2016; Ojala 2016)  
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4.4 Green supplier management at Finlayson 

 

It is said that the company is just as environmentally responsible as its entire supply chain. 

Thus, a company’s suppliers’, as well as the sub-suppliers’ operations effect on how green 

are the inputs the focal company obtains from the upstream. Because Finlayson’s products 

are subcontracted and the company does not have a direct impact on the production 

processes, the importance of supplier management is further emphasized.  

 

Requesting a variety of certifications is an easy way to make sure, and promote supplier’s 

environmental practices. In supplier evaluation, Finlayson uses International Labour 

Organization (ILO) standards and suppliers comply with local environmental legislation 

(Finlayson 2016a). Most of the suppliers are also members of Business Social Compliance 

Initiative (BSCI) initiated by Foreign Trade Association (FTA). BSCI is supply chain 

management system helping companies to drive social compliance within the factories and 

farms in their global supply chains. The purpose of the initiative is to protect workers’ rights 

with the principle of international labour standards. (Foreign Trade Association 2015) Like 

many other companies, Finlayson uses also its own self-regulation system. They have 

supplier evaluation forms that each supplier must complete and sign. The forms can be 

found in the Appendix 4. The main focus is on social responsibility matters, but there are 

also few questions related to environmental responsibility. “We are mostly interested in 

getting information about the situation in which suppliers are currently”, says Ojala (2016). 

By signing the form the supplier commits to comply with the BSCI’s Code of Conduct. As 

regards chemicals, all suppliers must meet the requirements of the regulation called 

Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) by European 

Chemicals Agency. Oekotex certificate is also required. While BSCI and Oekotex 

certificates are the basic requirements, supplier can stand out by having GOTS certificate 

which, in fact, already most of the company’s suppliers possess.  

 

To wider examine the production processes and the origin of the cotton, Finlayson realised 

sustainability life cycle assessment (SLCA) for three of its products of their main three 

suppliers in Turkey, Belgium and Latvia. Suppliers were asked detailed information about 

their production operations from an environmental perspective. Examination was carried 

out in co-operation with Natural Step, which is a global network of non-profit organisations 

promoting sustainable development internationally (The Natural Step 2016). SLCA included 

CO2 footprint calculation both for Finlayson and the three products. It was discovered that 

some suppliers did not have a direct answer, for example, in matters related to their plant 
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electricity consumption or waste management. “The issue is not so much about reluctance 

of a supplier to share information, rather, the information just has not been relevant for them 

before”, says Lehmusvainio (2016). Furthermore, it has been noticed that supplier’s home 

country affects the amount and quality of information. There are naturally differences 

between countries’ infrastructure, and thus in the consideration of environmental issues like 

organisation of recycling, and the variety of potential energy sources. Furthermore, there 

are also differences in attitudes towards information transparency between suppliers. Some 

suppliers are very open, from which even carbon footprint reports come as pre-calculated, 

whereas for some of them, this kind of data is comparable to business secrets. Thus, they 

may see it as a risk of reputation damage. To them, it is necessary to justify why and for 

what use the information is needed. Nevertheless, the requested information has always 

eventually obtained, Ojala (2016) says, the debate has just taken more time. (Lehmusvainio 

2016; Ojala 2016) 

 

Supplier audits are a way to make sure and inspect that supplier meets the desired 

requirements. At Finlayson supplier plants are visited on a regular basis. The visits enable 

to defect what is happening not only inside the factory but also, they give an idea of in what 

kind of areas they operate. Lehmusvainio has been visited several times in Turkey and 

explains that the area in which their suppliers operate is very western like, thus overall 

impression has been really good. However, at the same he mentions that even if operations 

of a certain factory seem very good, there is never a full certainty what is going on in the 

company. For instance, related to the textile industry, it might be difficult to know what kind 

of chemicals end up into drains, and thus, what are the impacts to the environment. 

(Lehmusvainio 2016) 

 

4.4.1 Waste management 

 

According to the representative of Finlayson’s Belgium supplier, Nele Vanhauwaert circular 

economy and environmental sustainability appear on their company’s strategy mostly in the 

treatment of waste. “This is something quite familiar in Belgium”, she says, pointing out the 

environmental policies of her home country. Belgium has quite long tradition in sorting out 

wastes and, like in Finland, people sort out the garbage at home and have container parks 

to which wastes are separated in different categories. Different companies pick up the 

wastes to re-use or recycle them. Therefore, at the factory, they must carefully sort out all 

kind of wastes, and they do have reports for that. Categories include metals, carton, plastic, 

wood, or, toners of copy machines to name just a few. So, in the end, only a small 
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percentage of remaining waste goes to incineration. However, the amount of this waste may 

vary. Despite the strong culture of waste sorting, there are always some people who do not, 

for some reason, follow the rules and put their waste in the right place. She describes this 

as one problem, but in practical terms, she sees no big challenges in their waste 

management process. (Vanhauwaert 2017) 

 

In Turkey, the recycling culture is different. “It’s poor, it’s poor. It’s not like in Europe”, 

Erikoglu (2017) says. In Europe, the people are much more interested in environmental 

issues and willing to pay more for products which have been produced from recycled 

materials, or in other ways environmentally friendly manner. However, there is one material 

which is becoming increasingly popular in Turkey. “Recycled paper we see now everywhere 

in Turkey and people want to buy recycled notebooks or recycled books”, he says. He thinks 

that also textile recycling will eventually arrive in Turkey; “We are just following Europe in 

this case”. Even ten years earlier the recycled paper was not known, and the factories did 

not know the recycling, thus everything went to landfill. Nowadays, in turn, there are more 

and more recycling centres built and there are containers at the factories for each kind of 

wastes so the recycling culture is developing gradually in Turkey. (Erikoglu 2017) 

 

Pattern and width of fabric determine the product design. Thus, cutting waste, or surplus 

material, is almost inevitably produced in textile production. In accordance with circular 

economy, this pre-consumer cotton waste derived from the production process should be 

recovered. Finlayson’s agent in Turkey, Yalcin Erikoglu (2017) guarantees that nothing 

goes to the garbage; “..because it’s all money at the end”. In the cutting department of the 

main supplier, cutting waste generated in bed linen production is classified into different 

categories based on the size. The smallest, about one centimeter width pieces are being 

sent to a company that makes ribbons for binding the bed sets. Bigger textile pieces, in turn, 

are being sold to the domestic market to be used as filling material for mattresses and 

cushions. The largest pieces are processed into other, smaller products such as aprons or 

table cloths which are then being sold as second quality products at a cheaper price not 

only to domestic market but also to Middle-East and African countries. However, the 

supplier does not have the right to use fabric pieces with licensed prints and patterns on it. 

Thus, most of the cutting waste of Finlayson’s products are being shredded and then used 

as filling material or sent to the ribbon production. (Erikoglu 2017)  

 

The other two suppliers in Turkey produce mainly terry towels. According to Erikoglu (2017), 

since towels are produced size by size and according to certain cutting lines, all the fabric 
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is being used and no cutting waste is generated. However, in towel production there are 

second quality issues. After manufactured products are packed for the shipment to 

customers, there are always some remaining at hand that have been rejected because of 

weaving, or dying mistakes. Those products are directly being sold to domestic market. 

(Erikoglu 2017) Like Turkish supplier, the supplier in Belgium manufactures terry towels as 

well and according to Vanhauwaert (2017) there is cutting waste generated and collected 

in their production process. She says that in the weaving process of a towel, there are some 

small edges that are cut off. Those are picked up by a company which will shred the textile 

waste and sell it to the automobile industry to be used as a filling material, or for the cloths 

inside the cars. (Vanhauwaert 2017) The manufacturing process of terry towels hardly 

differs significantly between these two suppliers, thus the amount of cutting waste and its 

recovery potential should be investigated with regards the Turkish supplier.  

 

4.4.2 Waste water treatment 

 

Dyeing is the most harmful phase in the production of cotton textile, and lot of water is 

needed for the dyeing processes. At the Belgium supplier, there is a small river next to their 

dyeing house from which the water is taken, and it goes back to the river through water 

purification installation. Both Belgium and EU have strict regulations on industrial 

wastewater treatment and compliance with them is monitored on a regular basis. “-- every 

month there are controls and every three months there is another control. We need to make 

reports about it”, VanHauwaert (2017) explains. There are many certification companies 

offering these testing services which allow supplier to show its production processes comply 

with certain national or international standards and regulations, or, customer defined 

standards (SGS 2017). The verification systems include control and tests to ensure that 

requirements are complied, and thus the supplier in question is entitled to possess a certain 

certificate. 

 

The Turkish supplier’s production plant is located in an industrial park where there are about 

500 textile factories. The factories share a common waste water treatment system meaning 

they all are connected with pipes to the water treatment company that treats the waste water 

which is thereafter being re-used in the factories. (Erikoglu 2017) However, when the waste 

water of the factory has been treated, there is no possibility to find out whether a factory 

has used dangerous dying stuff, or forbidden chemicals or not. Due to this issue, Oeko-text 

certification system has created a verification system according to requirements of 

Greenpeace’s Detox campaign. Detox system is checking dyeing mills and takes tests 
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inside of the factories not only from the waste water but also from the sludge generated in 

the dying process. The tests take place once a year and if it turns out that some chemicals 

are exceeding the pre-defined limits, the factory has to make changes in their production 

processes to decrease the amounts. The aim of the Greenpeace’s campaign is that by 2020 

any dying mill is free from using toxic chemicals in their processes, that is to say, they 

promote dying mills and factories to use better, environmentally friendly chemicals. 

(Erikoglu 2017) 

 

4.4.3 Energy 

 

Circular business model seeks to use renewable energy sources.  Manufacturing process 

being subcontracted, Finlayson does not have direct impact of suppliers’ energy choices. 

The supplier in Belgium uses 100 % renewable energy in its processes. At their weaving 

factory, for example, there is a system that recuperates the warmth generated by the 

weaving looms to heat the company. (Vanhauwaert 2017) SLCA also revealed that solar 

energy is used for spinning cotton yarns (Ahonen 2016). In Turkey, the production is mainly 

based on fossil based energy. Both coal and natural gas are the most common sources of 

energy in Turkey.  According to Erikoglu (2017) the main reason for using coal is the cost 

as it is a cheap energy source.  

 

As it can be already seen with the wastewater treatment arrangements in Turkey, operating 

in an industrial park offers many possibilities for the textile companies to collaborate in 

managing environmental issues. However, as it has been already shown, the culture and 

attitudes towards the environment affect pursuing environmental responsibility and thus, 

also the introduction of renewable energy within the country. However, Turkey being a 

candidate country to join the EU, it has now an action plan based on the European 

Parliament’s directives in promoting the use of renewable energy sources (Deloitte 2014, 

8). So, there is a national support towards circular economy, and the change is going to 

happen gradually also in energy matters.   

 

4.4.4 Supplier development and collaboration 

 

Customer requirements tend to develop company’s operations, and as Finlayson is quite 

important customer for its three main suppliers, Lehmusvainio (2016) considers that they 

have power to influence the environmental responsibility of their suppliers. Even if they 

cannot directly command supplier, he is convinced that their aspirations will gradually lead 
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to change. “The customer must have at least the attitude to push environmental issues 

forward”, Lehmusvainio (2016) says. If the customer is small and, for example, has a 

request to have fair trade cotton instead of conventional cotton as a raw material for textiles, 

supplier does not necessarily make effort. On the other hand, if there are several customers 

interested in the same material, the supplier is more prone to offer fair trade cotton products 

as then it will result greater benefits for them. (Lehmusvainio 2016; Ojala 2016) Nele 

Vanhauwaert, the sales assistant of Belgian supplier, says that if the client can do promotion 

in their country and make the product known with the consumers, then it is worthwhile to 

make a lot of efforts to develop new things. (Vanhauwaert 2017)  

 

Finlayson seeks to develop cooperation with its suppliers. However, not all supplier 

development initiatives originate from Finlayson. Thanks to public pressure and increasing 

attention to the environmental issues in business, some suppliers have their own objectives 

in this area. For example, the main supplier in Turkey has recently invested in the new 

printing mill with a focus on chemical usage optimising and energy efficiency. At the factory, 

new technologies in waste water treatment have been introduced and solar panels installed. 

Earlier the printing has been subcontracted operation but with the investment, the supplier 

will be vertically integrated company – from weaving till finished product. (Erikoglu 2017) 

This allows for better control over environmental matters. 

 

Belgium supplier, in turn, is very active in product development making Finlayson able to 

benefit from these efforts. (Ahola 2016; Lehmusvainio 2016) According to Vanhauwaert 

(2017) their whole fixing machinery will be renewed during the current year. The new sewing 

machines with double-stitch technology make the products more durable. They do close co-

operation with their own suppliers, for example, with the spinning companies which supply 

the yarns for weaving. Together they are constantly running product development functions 

to get even more sustainable products. “We do research together, they develop yarns, we 

see how they can be woven on the looms”, describes Vanhauwaert (2017). In 2001, the 

Belgian supplier developed a Cradle-to-Cradle towel which also Finlayson had in its product 

range. The towel was made of virgin cotton, but it was dyed biodegradable dyestuffs, and it 

was sewn with stitching threads and had labels that were also biodegradable. Thus, they 

worked closely together with for example, producers of dye stuffs and other companies to 

develop all those materials according the cradle-to-cradle principles. (Vanhauwaert 2017)  
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4.5 Sub-supplier management  

 

Despite the assumption that the sustainability commitments, introduced in the chapter 4.4, 

will extend beyond organisational boundaries to the entire upstream, there is always a risk 

of non-compliance due to low transparency of sub-suppliers. Like Lehmusvainio (2016) 

describes, the consumers are increasingly more interested in what happens in a product’s 

supply chain. With regards to information transparency in cotton supply chain, Finlayson is 

trying to track down all the way to cotton fields. “We know the country of origin but our vision 

is to get to know the farm from which cotton comes”, says Lehmusvainio. However, the 

reality is that as long as Finlayson does not have their own factories, they do not have direct 

power to influence the environmental issues of the production process. For example, 

suppliers acquire the production materials by themselves, so Finlayson cannot directly 

affect from which sources cotton is. Thus, the SLCA helped the company to identify sub-

suppliers and their impact to the environmental responsibility of the whole supply chain.  

 

Among the suppliers, Belgian one provided most precise answers on cotton growing and 

production. Based on the report, they are aware of the locations of cotton growing, have 

certification systems in place, and actively do water and emission auditing. Furthermore, 

SLCA brought out that non-drinkable water is used for cotton growing, and that waste water 

is treated. (Ahonen 2016) However, in some parts the data obtained was unclear. For 

example, at first, the supplier in question informed that India is the country where the cotton 

used in the product comes from. Later, however, the country of origin changed from India 

to Pakistan. (Lehmusvainio & Ojala 2016b) Hence, the source of cotton remained 

questionable regarding this supplier (Ahola 2016). The supplier does not have its own 

spinning operations so the yarns used in the production come from spinning companies 

which purchase their cotton from European merchants. This cotton comes from many 

different countries. Vanhauwaert (2017) points out that the spinning companies cannot be 

dependent on a single cotton source, but must work with several cotton suppliers from 

different countries. Thereby, the spinning companies avoid supply disruptions as the cotton 

growing is highly susceptible to weather conditions. Thus, if crops fail in one country, they 

can obtain cotton from another one. Furthermore, during spinning process, cotton from 

different origins may be mixed to make the yarn which makes it even harder to define the 

origin of cotton for a specific product. (Vanhauwaert 2017) 

 

A confusion occurred also with the company’s main supplier in Turkey. At first Finlayson 

had information that most of the cotton is produced locally, and only small part of it comes 
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from the United States. SLCA results showed though that no domestic cotton source is used 

for the product. “Later it became clear that the share of imported cotton was greater than 

we initially thought”, Ojala says. (Lehmusvainio & Ojala 2016b) According to the report of 

Turkey’s ministry of economy (Republic of Turkey – Ministry of Economy 2016) despite the 

rank of seventh biggest cotton grower in the world, Turkey’s output of cotton does not meet 

the production demand of the country, making Turkey the fourth largest cotton importer in 

the world.  

 

While Belgium supplier has many suppliers for cotton yarn, the Turkish supplier buys 90 % 

of the yarns needed in the production from one spinning company. The reason for this is 

that the parties are relatives, and the both businesses are family-owned. The spinning 

company acquires most of the cotton from United States, because it is cheaper than Turkish 

one but also because it is of good quality. Another reason is that the company has been 

using the same cotton source in United States for over 20 years so they have quite 

established relationship with this supplier. (Erikoglu 2017) This kind of long-term and close 

relationship enables co-operation on environmental issues and can open venues for 

innovation and joint product development. Therefore, the parties have all the conditions to 

start developing, for example, new yarns in accordance with circular economy. Nonetheless 

Turkish supplier have not had any environmental collaboration projects with their suppliers, 

because “..these things are quite new in Turkey to be honest”, reasons Erikoglu (2017). As 

it has already been discussed, the recycling culture and consideration on environmental 

issues in Turkey is not yet at European level. Erikoglu is convinced, however, that the main 

supplier in Turkey has a solid direction towards green activities. Their recent investment in 

the new printing mill with solar panels and chemical usage optimising makes the supplier 

fully vertically integrated company enabling the company to have all the production phases 

in their own hands. This opens the door to cooperation also with, for example, the suppliers 

of dying stuffs which make it possible to develop new, more environmentally friendly dye 

stuffs. 

 

Cotton is particular sensitive to pests and thus a lot of chemicals are used in its cultivation.  

According to Erikoglu (2017) the main supplier together with the spinning mill has a form to 

be handed over to the cotton suppliers. The form includes regulations about pesticides and 

there is documentation in every supplied yarn lot. However, not even a comprehensive 

documentation provide assurance about whether the cotton has been grown using toxic 

chemicals harmful to the environment. Due to this issue and also due to request of 



66 
 

Finlayson, the main supplier in Turkey is going to get BCI certification in the near future. 

(Erikoglu 2017) 

 

Besides cotton, Finlayson’s suppliers need other inputs for their production process, thus 

they have suppliers for example for labels, carton, papers, polybags, and dye stuffs. In 

supplier evaluation both the Belgium supplier as well as the main supplier in Turkey rely on 

certificates. “We work with people who have certificates like Oekotex certificate. When 

people have it, it means that their products are controlled and that they work in a certain 

way”, says Vanhauwaert (2017). Erikoglu (2017) shares similar thoughts by saying that 

especially in the acquisition of cotton yarns and dying stuffs they do not have problems 

since they are moving with certificates or written documents and requirements. There are a 

lot of brands of dyeing stuffs in the world. Especially in China there are many companies 

selling dye stuffs with dangerous chemicals prohibited by European standards. However, 

nowadays in Turkey the dye stuff issue is quite fixed. “Oekotex is easy thing to fulfill so now 

we have also REACH and our suppliers for the dye stuff are signing those REACH 

documents while they are selling to us”, he says (Erikoglu (2017). The main supplier has 

faced problems when assessing environmental responsibility of the suppliers other than 

yarn and dye stuff, for example, carton inserts. The most difficult is to find environmentally 

sustainable paper. However, he says that in Turkey, there has happened a big improvement 

during the past few years, and now there is increasingly paper and carton suppliers with 

certifications. The main supplier in Turkey strives to work with such kind of print shops 

whose paper is according to existing regulations. For example, for the inserts that they are 

using in the bed sets or towels, they are using suppliers that are providing paper with FSC. 

FSC is a certification system maintained by Forest Stewardship Council ensuring that 

products come from responsibly managed forests that provide environmental, social, and 

economic benefits (FSC 2017).  

 

4.6 Marketing and consumers 

 

Finlayson’s goal is to use more recycled materials in its production. For some consumers, 

especially those who are interested in environmental issues, it is easier to sell the recycled 

products. However, there are consumers who may question the quality of the product. Such 

consumers might perceive the recycled cotton textile of lower quality than equivalent made 

from virgin cotton. The habits of the consumers change gradually, thus it is not an easy task 

to develop new thing and then put it into market and sell to everyone. Erikoglu (2017) 

Furthermore, manufacturing green products is often more expensive than normal ones 
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which is reflected in higher product prices for the customers. Thus, circular business model 

requires specific efforts in the marketing and sales functions.  

 

For the consumer, it is usually difficult to distinguish whether a particular product is 

sustainable or not. Ecolabels of certification systems help companies to communicate the 

sustainability of the products. Finlayson had Cradle to Cradle -towels in its product range in 

the past, however they were later left out due to poor sales. Corporate responsibility 

coordinator Elli Ojala (2017) thinks that a possible reason for this could be that C2C-concept 

was not well-known enough, or recognisable among customers. (Ojala 2017) The concept 

logo on the product is not necessarily sufficient to bring any extra value for the product, and 

thus change the customer’s perception about the product’s environmental friendliness. 

Ojala (2017) admits that in the case of C2C towels, they could have put more effort on 

communication and marketing. Investments in sales and marketing are needed to help to 

deepen the customer’s understanding about certified and standardised processes related 

to a product.  

 

Circular economy strives to keep resources in use as long as possible. In the case of textile, 

the right kind of care is of utmost importance in extending a product’s life cycle. Finlayson 

aims to influence for correct use and longevity of its products through product labeling, and 

by providing proper product care instructions for customers to maximise product usage life. 

In the use phase, water consumption and discharges to water are major factors affecting to 

environmental impacts of textile products. In addition to these, maintenance and washing 

also require energy. Therefore, it is challenging to measure finely the environmental impacts 

of cotton textile for its whole lifecycle because consumer behaviour in the product use phase 

varies a lot. Finlayson strives to reduce environmental burden of the use phase by providing 

information about eco-friendly laundry on the company’s website. For example, a consumer 

can reduce chemical usage by using eco-labeled detergent and by replacing stain removers 

with, for example, lemon, soda or white vinegar. Furthermore, energy savings are achieved 

when consumer washes only full loads, selects a lower wash temperature, and instead of a 

dryer, dries the laundry outdoors. (Finlayson 2016a; 2016c).  
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5 CONCLUSIONS 

 

Cotton is the most used yet most polluting fibre in textile industry, and its environmental 

responsibility is composed of different elements. Two of the most critical phases are cotton 

cultivation and dying processes. In cotton cultivation, a lot of chemicals are used which 

through rain water and irrigation end up from the fields into aquatic environment. Organic 

cotton production avoids the chemical usage but the adverse environmental impacts of the 

following phases are still maintained. The next phase is spinning in which cotton fibres are 

processed into yarns. This requires a lot of energy. In the production and dying phase, 

besides energy, a lot of chemicals and water are used to make textiles of different colours 

and patterns. The following waste water contains colorants and chemicals which may harm 

the environment. After the production phase, factors affecting to the environmental 

responsibility of cotton textile are packaging materials and their reusability and recyclability, 

and the emissions of transportation. Adopting circular economy principles in cotton supply 

chain means that through recovery, the need of virgin cotton is reduced which thus avoids 

the adverse environmental impacts of the cultivation. Moreover, circular economy aims to 

reduce waste and pollution generated in the production processes by making the most on 

existing resources through reuse and recycle.  

 

Circular economy principles require collaboration and long term commitments of the 

partners across the closed-loop supply chain. The case company, Finnish textile 

manufacturer Finlayson, production is subcontracted meaning that the company has no 

direct impact on the manufacturing processes. A lack of power over suppliers hampers the 

company to introduce circular economy principles in its supply chain. Long-term, 

collaborative, trust-based approach in supplier management is therefore particularly 

important as then the suppliers are more inclined to invest in the relationship, and thus also 

adopt the principles of circular economy in their operations. 

 

The most effective way to increase recovery in cotton textile supply chain is to collect post-

consumer textiles from the market and use them as a raw material in the production. 

However, there is a challenge with regards to blended fabrics. Cotton is often mixed with 

other fibres such as elastane or polyester which complicates its recovery. The recent 

recovery technologies have innovated ways to separate cotton fibres from the textile mass, 

however it takes time before these technologies are commercially available. Furthermore, 

before they become more commonly used, it may be really expensive to make use of them.  
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Because the chemical recycling of textile waste is still in its development phase, the only 

way to increase recovery is to develop products based on mechanical recycling in which 

the composition of the collected textiles does not matter so much. Innovation and new 

product development play a key role in circular product design. Especially when designing 

new products, diverse skills and knowledge are required. The cooperation not only with 

suppliers, but also with external partners such as research organisations may be necessary. 

There may be a challenge to implement the desired design for the new product, especially 

when the raw material for the product is obtained from post-consumer textile waste. Here, 

the collected textiles can be of any colour and condition. Furthermore, the exact composition 

of the material is not known, so besides cotton there might be blended fabrics which may 

restrict the use of, for example, specific printing techniques.  

 

Recovery can be increased by putting more effort into research and development to 

search new ways to make use of textile waste, or new techniques which can increase the 

recycled content of the existing products. This requires cooperation not only between a 

focal company and its suppliers, but also, between suppliers and their suppliers. While it is 

easy to develop an idea, bringing it to an industrial scale is challenging. The new product 

might call a completely different manufacturing method which requires special efforts in 

production arrangements. Moreover, if the production is desired to be centralized in one 

country, there might be a limited number of suppliers that would have necessary 

resources for industrial production.  

 

Recovery strategy for post-consumer textile waste requires an efficient reverse supply chain 

operations supported with reverse logistics. There is a challenge to arrange efficient 

collection and sorting operations. In sparsely populated country, a lot of transportation is 

needed to collect textiles. In-store collection, and using the same logistics provider as in 

forward logistics allows to combine the pickup of collected textile waste with the normal 

deliveries of the stores. Furthermore, for consumers living in remote areas can be given a 

chance to return textiles by post. However, when choosing the collection method, the 

benefit-cost ratio for the environment should be considered, and evaluate whether 

organisation of a specific return channel and the amount of returned textiles through it 

exceeds the benefits for the environment over non-recovery situation.  

 

To further improve and demonstrate its environmental sustainability, a company could also 

collect such kind of textiles which it will not utilise in its own manufacturing but forwards 

them to another company for recycling. This poses challenges for the reverse supply chain 
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management. If the amount of recovered textiles is large, transport needs to be organised 

more often. Consequently, storage problems may arise especially if the recycling partner 

can receive only small amounts of textiles at a time. There are currently only few companies 

that can make use of textile waste industrially, so for the company carrying out circular 

business model, it might make sense to collect only such kind of textiles which it can be 

used in the production. 

 

In circular business model, the consumers act as a supply source for the company, so, in a 

way, the company becomes dependent on the customers’ returns. Providing compensation 

for the return for the consumer is an effective way to ensure that there are sufficient 

quantities of recovered textiles and thus, material for the production. However, certain 

incentives like discount tickets encourage consumers to buy more products which is not 

necessarily desirable for the environment. In fact, incentives may not be needed if there is 

some other reason motivating customers to return textiles. Thanks to the recent landfill 

decree in Finland, consumers have become familiar with other discarding channels than 

landfilling for used textiles as more and more companies collect post-consumer textiles in 

their stores. Thus, formal authorities have a major role in promoting society for recycling, 

and currently in Finland, it seems that the refund to the customer is more of a beautiful 

gesture and marketing ploy, rather than a necessary way to get textiles recovered. 

 

The quality of the products with recycled cotton content should be the same as the products 

made of virgin cotton. This poses challenges for the quality control at the sorting stage. 

Because sorting is done by hand, it has to be ensured that the staff has appropriate 

knowledge and indicators to assess which textiles are accepted for the manufacturing 

process. Low-quality raw material naturally reduces the quality of the final product which in 

turn can lead to customer dissatisfaction, and in extreme cases, the loss of company’s 

reputation.  

 

Besides the recovery of post-consumer textile waste, textile companies can increase the 

recovery by collecting textile waste generated by the production process, and make use of 

it either in new product manufacturing, or as a material in other products. Based on the 

results of this study, it seems that the utilisation of cutting waste is beginning to be an 

established practice among cotton textile manufacturers, if not necessarily because of 

consideration of the environmental issues, but because of the money. Cotton is a valuable 

material, and furthermore, due to its unique features it is difficult to find or develop an 

alternative material that could fully replace cotton in the textile industry. However, there may 
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be differences between suppliers’ way of thinking when defining cutting waste. It should be 

noted that even quite small fabric pieces can be recovered. Therefore, comparison should 

be made between suppliers, especially those manufacturing the same product, in their 

cutting waste treatment processes in order to find development points to increase the 

recovery. 

 

In the cutting waste treatment, suppliers can send the smaller textile pieces for recovery to 

other companies. Alternatively, the supplier can make use them in its own production, for 

instance as a filling material. Bigger fabric pieces can be used in own production or to sell 

them as such. However, the suppliers are not allowed to do either of the above for fabrics 

with licenced prints which consequently are being shredded and used, for example, as a 

filling material for cushions. The shredding destroys the quality of the fabric, and thus, 

reuse would be more desirable option.  Thus, Finlayson could increase the recovery, by 

for example, designing a new product range for which those fabrics could be used.   

 

There are currently only limited number of recycled cotton suppliers within EU and Turkey 

area, so obtaining recycled yarns might be expensive. Furthermore, the recycled content 

of these yarns varies because other fibers are needed to increase the strength of the yarn. 

The presence of other fibers will also affect the comfort of the fabric, thus eliminating the 

best features of cotton.  Consequently, recycled yarns need further development.  

 

The results of this study show that customer requirements have an impact on the company’s 

activities, and thus are a way to promote environmental sustainability of suppliers. However, 

the influence depends on the importance of a customer. In a long-term, collaborative and 

trust-based partnerships the parties are more willing to invest in the relationship. Thus, with 

cooperative activities, like joint product development and knowledge sharing with the 

suppliers, the company builds trust by which the supplier may become more inclined to 

invest in circular economy practices. This might encourage them to co-operate with their 

own suppliers in product development from which the focal company will benefit from as 

well. 

 

One major factor which may slow down efforts to promote the supplier’s environmental 

responsibility, and thus hinders the adoption of circular economy principles in cotton textile 

supply chain, is the supplier’s home country. While, for example in EU, there are many rules 

and laws determining the inclusion of environmental issues in the Member States, in other 

countries the recycling culture may not be that advanced. Furthermore, due to lack of 
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government regulations, the prevalence of renewable energy and thus, availability of 

renewable energy sources may be limited. Even the whole concept of circular economy 

may be still unknown or unclear. For this reason, the exchange of information and 

communication of environmental performance goals is important in promoting 

environmental sustainability of suppliers.  

 

Transparency is a key when assessing the environmental responsibility of cotton textile 

supply chain. Especially in situations where two of the most crucial phases for 

environmental responsibility, cotton cultivation and dying processes, are outside the 

influence of a focal company. The traceability of cotton is difficult because the chain involves 

a variety of actors. Manufacturers buy the cotton yarns from spinning companies that may 

have many sources of cotton from different countries. Alternatively, the cotton may be 

purchased from European merchants, which then brings one more operator to the chain. It 

is obvious, that when the supply network is large, there is a greater risk of having one or 

more parties non-complying with the requirements. Certificates are an easy and efficient 

way to ensure compliance in cotton textile supply chain, because it is very likely that those 

requirements are being passed also further upstream. Thus, to promote supplier’s 

environmental practices, focal company can request a supplier to obtain a certain certificate. 

Besides certificates, the company can use its own self-regulation system, and create an 

own code of conduct based on the corporate sustainability standards that all suppliers must 

sign.  

 

A third-party organisations that have specialised resources can help to explore the 

upstream of the cotton textile supply chain. Requesting detailed information about 

production processes helps to identify certain supplier’s, or sub-supplier’s impacts on the 

entire supply chain’s environmental responsibility. However, there may be a situation where 

a supplier is not willing to share information on their activities. These kinds of suppliers 

should be convinced to see the inquiries about their emissions etc. as an opportunity to 

improve their environmental sustainability performance. They should get to see it as a thing 

which can be utilised with their other clients for example, in demonstrating their work in 

sustainability, which would thus help them to gain more business.  

 

Because Finlayson is less familiar with the operations beyond its suppliers, the company 

could work together with consultant firm which would have better understanding about the 

cotton cultivation processes and its contextual factors. Then the company could share the 

knowledge with its suppliers. Finlayson could even do market research itself and look for 
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spinning companies acquiring their cotton with certain certificates or other responsible 

matters. Then an approved vendor list can be formed and request that the suppliers acquire 

their yarns from the listed spinning companies. However, it might be challenging because 

of the lack of power, thus the suppliers do not necessarily agree the procedure unless it can 

also serve their other clients. Moreover, even though the list would be introduced, it is 

difficult to ensure that the supplier abides by the list. 

 

The present research can help the case company Finlayson in adding more elements of 

circular economy into its supply chain in the future. Besides the case company, this research 

will also benefit other textile companies in their efforts towards circular business model by 

providing information about what changes it requires in supply chain structure and supplier 

management. There are many opportunities for further research. It would be interesting to 

carry out a similar study after a couple of years when the chemical recycling techniques are 

more widely used in the textile industry. This study dealt with only one company, so to find 

out whether all textile companies face similar challenges when implementing circular 

economy principles in their supply chain, further research is needed with several textile 

companies.  

 

6 SUMMARY 

 

Cotton is the main raw material for Finnish textile manufacturer Finlayson Ltd, however, 

more than 50 % of the company’s carbon footprint is caused by cotton production. Thus, 

there is a need to reduce the amount of virgin cotton in the company’s manufacturing 

processes. Besides replacing cotton with alternative eco-friendly materials, adopting 

circular economy approach could help as it aims to form a circulating system wherein 

cotton is recovered either from the cutting waste of the production (pre-consumer textile 

waste) or from the market (post-consumer textiles), and used as a raw material for new 

product manufacturing.  

 

The aim of this study was to find out what kind of challenges a textile company might face 

when introducing circular economy principles in cotton textile supply chain. As circular 

economy highlights resource conservation and environmental protection it promotes the 

implementation of green supply chain management to a certain extent. Thus, theoretical 

framework of this study consisted of three main themes; circular economy, environmental 

sustainability, and green supply chain management. The empirical research was carried 
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out as a qualitative case study based on four sub-themes discussed in the theory part; 

closed-loop supply chain, supplier management, product design and innovation, and sales 

and marketing. The data was collected by interviewing the representatives of the case 

company Finlayson, as well as the representatives of two of its main suppliers in Belgium 

and Turkey. Besides interviews, other sources such as case company’s website, 

sustainability reports, and online trade sites were used to obtain information.  

 

Research findings show that the biggest challenge lies in supplier management. 

Especially if the production is subcontracted it means that a focal company has no direct 

impact on the manufacturing processes. The traceability of cotton is difficult because the 

chain involves a variety of actors. The more there are partners, the lower the focal 

company’s power over suppliers to introduce circular economy principles in the supply 

chain. Furthermore, suppliers’ home country has an impact on how efficiently the 

principles can be deployed.  

 

Another challenge is associated with the production planning and implementation. As the 

chemical recycling techniques enabling to separate cotton fibres from other fibres are still 

emerging, currently the only way to increase recovery of cotton is to design a product 

based on mechanical recycling of textile waste. The new product might call a completely 

different manufacturing method which requires special efforts in production arrangements. 

There may be a challenge to implement the desired product design, especially when the 

raw material for the product is obtained from post-consumer textile which can be of any 

colour and condition, and which exact composition is unknown. Furthermore, when 

choosing the collection method, the benefit-cost ratio for the environment should be 

considered, and evaluate whether organisation of a specific return channel and the 

amount of returned textiles through it exceeds the benefits for the environment over non-

recovery situation.  

 

There are currently only a limited number of recycled cotton suppliers within EU and 

Turkey area, so obtaining recycled yarns might be expensive. Furthermore, the yarns 

need further development because for home textile production other fibres must be added 

into recycled fibres to make the yarn strong enough for weaving. The presence of other 

fibers will affect the comfort of the fabric, thus eliminating the best features of cotton. This 

makes it challenging to reach a fully recycled cotton textile with the same unique features 

as virgin cotton has.  
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There are many opportunities for further research. It would be interesting to carry out a 

similar study after a couple of years when the chemical recycling techniques are more 

widely used in the textile industry. This study dealt with only one company, so to find out 

whether all textile companies face similar challenges when implementing circular economy 

principles in their supply chain, further research is needed with several textile companies.  
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APPENDIX 1. Interview questions 

 Räsy-kampanja  

 

1. Mistä idea kampanjaan lähti?  

 

2. Keräsitte maaliskuussa myös pyyhkeitä. Mistä syistä pyyhkeistä ei enää hyvitetä?  

 

3. Otatteko vastaan vain hyvityshinnaston tuotteita vai voivatko asiakkaat palauttaa myös 

muuta tekstiilijätettä? 

 

4. Mitä tapahtuu jatkuvassa keräyksessä oleville tekstiileille?  

 

5. Minkälaisia haasteita koitte keräyskampanjan järjestämisessä? (Keräyksen järjestäminen, 

kuljetukset, lajittelu) 

 

6. Räsymattoihin oli alun perin aikomuksena painattaa kuvioita, minkä vuoksi luovuitte 

ajatuksesta?  

 

7. Millä tavoin ja kuinka usein keräyskuljetukset myymälöistä järjestettiin? Tavaran tuonnin 

yhteydessä vai erikseen?  

 

8. Mitkä olivat syyt siirtää, ensimmäisen kampanjan jälkeen, palautettujen tekstiilien lajittelu 

myymälöistä Forssan logistiikkakeskukseen?  

 

9. Kuinka Dafecor valikoitui yhteistyökumppaniksenne? Miten kuvailisitte yhteistyötä Dafecorin 

kanssa? Oletteko kohdanneet ongelmia?  

 

10. Millä keinoin varmistatte, että kierrätysmateriaalista valmistetut tuotteet vastaavat korkeita 

laatukriteereitänne?  

 

11. Minkälaisia haasteita tuotteiden kierrätettävyyden tavoittelu asettaa tuotesuunnittelulle ja 

tuotekehitykselle?  

 

12. Minkälainen rooli toimittajilla on tuotteiden suunnittelussa?  

 

13. Minkälaisena näette tulevaisuuden materiaalivaihtoehtojen kannalta? Koetteko 

mahdolliseksi, että jokin muu materiaali voisi syrjäyttää puuvillan aseman pääraaka-

aineenanne? Miksi / Miksi ei?  

 

14. Kertoisitteko tarkemmin tämän hetken tilanteesta leikkuujätteen hyödyntämisessä? 

 

15. Mihin lisenssituotteiden leikkuuylijäämää hyödynnetään?  

 

 

(continued on page 2) 

 



 
 

APPENDIX 1 continued 

 

Toimittajat & toimittajasuhde  

 

1. Minkälainen on tavarantoimittajien arviointiprosessi ja mitkä ovat ympäristövastuun 

kannalta keskeisimmät käytössä olevat kriteerit?  

 

2. Miten tärkeänä pidätte toimittajien ympäristövastuuta ilmaisevia sertifikaatteja (Gots, 

Oekotex) arviointiprosessissa? Oletteko kannustaneet toimittajianne hankkimaan 

sertifikaatteja?  

 

3. Onko teillä ollut ympäristövastuuteen liittyviä yhteistyöprojekteja toimittajien kanssa? 

Millaisia?  

 

4. Minkälaisia ongelmia olette kohdanneet toimittajien ympäristövastuun 

arvioinnissa/valvonnassa? Oletteko kohdanneet ympäristövastuuperiaatteidenne vastaista 

käytöstä?  

 

5. Minkälaiseksi kuvailisitte tiedonvaihtoa ja tiedon avoimuutta toimittajasuhteissa? Oletteko 

kohdanneet vastahakoisuutta toimittajan puolelta tiedonjaossa?  

 

6. Minkälaiseksi kuvailisitte tuntemustanne ja tietouttanne tuotteissanne käytetyn puuvillan 

alkuperästä ja ympäristövastuusta?  

 

7. Onko teillä mahdollista vaikuttaa raaka-aineen alkuperään eli neuvotella toimittajan kanssa 

esimerkiksi siirtymisestä kierrätyspuuvillan käyttöön tuotannossa?  

  



 
 

APPENDIX 2. Interview questions  

 

1. How circular economy and environmental sustainability appear on your company’s strategy 

or business model?  

 

2. What are the challenges of adopting circular economy principles in cotton textile supply 

chain?  

 

3. What are the elements of environmental sustainability in cotton textile supply chain?  

 

4. How to increase recovery in cotton textile supply chain?  

 

5. How to promote environmental sustainability of the suppliers in cotton textile supply chain?  

 

6. What happens to the cutting waste in the production? What kind of challenges have you 

encountered in the cutting waste treatment process (e.g collection, transportation)? 

   

7. How would you describe your knowledge about the origin of cotton used in 

your production? 

   

8. What are the possibilities of using recycled cotton in the production? Have your clients 

been shown interest in this material option? 

  

9. Do you have any existing sources for recycled cotton? Do you feel that providing products 

with recycled cotton content is possible for you in near future? Why and why not? 

  

10. How big do you see the future in terms of the textile material alternatives? Do you feel 

possible that some other material (e.g recycled cotton, Tencel/lyocell) could displace 

cotton? 

  

11. What kind of is your supplier evaluation process? What are the key criteria in terms of 

environmental responsibility? 

  

12. What kind of problems have you encountered in the assessment of your 

suppliers’ environmental responsibility? 

  

13. Have you had any environmental responsibility projects in collaboration with your 

suppliers? What kind of? 

  

14. How would you describe the exchange and transparency of information in supplier 

relationships? 

  

15. In what kind of packages the supplies are transported? Are the packaging materials being 

recycled? If not, why?  

 

  



 
 

APPENDIX 3. Interview questions 

1. How circular economy and environmental sustainability appear on the main supplier’s 

strategy or business model?  

 

2. What are the challenges of adopting circular economy principles in cotton textile supply 

chain?  

 

3. What are the elements of environmental sustainability in cotton textile supply chain?  

 

4. How to increase recovery in cotton textile supply chain?  

 

5. How to promote environmental sustainability of the suppliers in cotton textile supply chain?  

 

6. What happens to the cutting waste in the production? What kind of challenges they have 

encountered in the cutting waste treatment process (e.g collection, transportation)?  

  

7. For what reasons the main supplier uses fossil-based energy instead of renewable energy 

in its production? 

  

8. How would you describe the main supplier’s knowledge about the origin of cotton used in 

the production? What about in the case of the other two suppliers? 

  

9. What are the reasons of using imported cotton instead of locally produced cotton? 

  

10. What are their possibilities of using recycled cotton in the production? Have their clients 

been shown interest in this material option? 

  

11. Do the suppliers have any existing sources for recycled cotton? Is it possible for them to 

provide products with recycled cotton content in near future? Why and why not? 

  

12. How big do you see the future in terms of the textile material alternatives? Do you feel 

possible that some other material (e.g recycled cotton, Tencel) could displace cotton? 

  

13. What kind of is the main supplier’s own supplier evaluation process? What are the key 

criteria in terms of environmental responsibility? 

  

14. What kind of problems have they encountered in the assessment of their 

suppliers’ environmental responsibility? 

  

15. Has the main supplier had any environmental responsibility projects in collaboration with 

their suppliers? What kind of? 

  

16. How would they describe the exchange and transparency of information in their supplier 

relationships? 

  

17. In what kind of packages their supplies are transported? Are the packaging materials being 

recycled? If not, why?   



 
 

APPENDIX 4. Supplier responsibility information form 

Company:  

Address:  

  

 

If company is using a subcontractor(s) (e.g. printing or dyeing), please mention the company name(s): 

   
 

Person in charge of social issues (BSCI, OHSAS, HR):  

Person in charge of quality issues:  

Person in charge of chemical use issues:    

Person in charge of environmental issues:  

  YES NO 

1. Do you fulfil the demands of ILO’s (International Labour Organisation) fundamental 

principles and rights (No:s 14, 29, 89, 95, 98, 100, 105, 106, 111, 131, 132, 138, 182)? 
 

☐ ☐ 

2. Do you take part in the BSCI (Business Social Compliance Initiative) auditing process? 
 

☐ ☐ 

If yes, what is the BSCI Database ID number (DBID) of your company?                                   
 

If not, do you accept the BSCI Code of Conduct? (see Appendix and provide signature) 
 

☐ ☐ 

3. Do you have an established environmental, quality and/or occupational health and safety 

management system? 
 

☐ ☐ 

If yes, select your management system(s). Please enclose a copy of the certificate.    

☐  SA8000 (Social Accountability)   

☐  OHSAS 18001 (Health and Safety)   

☐  ISO 14001 or EMAS (Environment)   

☐  ISO 9001 (Quality)   

☐  Another, please specify     
    

4. REACH requirements for substances in textiles: 
 

  

Are you familiar with the list of Substances of Very High Concern according to REACH: 

http://echa.europa.eu/candidate-list-table and do you confirm that all of the products 

delivered to Finlayson Oy do not contain any of these substances? 
 

☐ ☐ 

5. Do you have Öko-Tex Standard 100 certificate? Please enclose a copy of the certificate. ☐ ☐ 

If not, do your articles fulfil the demands of Öko-Tex Standard 100? ☐ ☐ 

Reason why you don’t have the certificate:    

 
 

  
 

6. Please answer also the following questions. 
 

  

a) Have you made a risk assessment of your environmental and safety matters?  ☐ ☐ 

b) Do you assort the hazardous waste (chemicals)? ☐ ☐ 

c) Do you recycle your waste? ☐ ☐ 

 

(continued on page 6) 

 

Return date:  Authorized signature:  

   

Printed name:  

http://echa.europa.eu/candidate-list-table


 
 

APPENDIX 4 continued 

 

BSCI Code of Conduct 

Finlayson Oy expects all of their business partners to observe and commit to the 11 principles of the 

BSCI Code of Conduct: 

 

1. The rights of Freedom of Association and Collective Bargaining  

 

Business partners shall: (a) respect the right of workers to form unions in a free and democratic way; (b) not 

discriminate against workers because of trade union membership and (c) respect workers’ right to bargain 

collectively.  

 

Business partners shall not prevent workers’ representatives from having access to workers in the workplace 

or from interacting with them.  

 

When operating in countries where trade union activity is unlawful or where free and democratic trade union 

activity is not allowed, business partners shall respect this principle by allowing workers to freely elect their 

own representatives with whom the company can enter into dialogue about workplace issues. 

 

2. No Discrimination  

 

Business partners shall not discriminate, exclude or have a certain preference for persons on the basis of gender, 

age, religion, race, caste, birth, social background, disability, ethnic and national origin, nationality, 

membership in unions or any other legitimated organisations, political affiliation or opinions, sexual 

orientation, family responsibilities, marital status, diseases or any other condition that could give rise to 

discrimination. In particular, workers shall not be harassed or disciplined on any of the grounds listed above.  

 

3. Fair Remuneration  

 

Business partners observe this principle when they respect the right of the workers to receive fair remuneration 

that is sufficient to provide them with a decent living for themselves and their families, as well as the social 

benefits legally granted, without prejudice to the specific expectations set out hereunder.  

 

Business partners shall comply, as a minimum, with wages mandated by governments’ minimum wage 

legislation, or industry standards approved on the basis of collective bargaining, whichever is higher.  

Wages are to be paid in a timely manner, regularly, and fully in legal tender. Partial payment in the form of 

allowance “in kind” is accepted in line with ILO specifications. The level of wages is to reflect the skills and 

education of workers and shall refer to regular working hours.  

 

Deductions will be permitted only under the conditions and to the extent prescribed by law or fixed by 

collective agreement.  

 

4. Decent Working Hours  

 

Business partners observe this principle when they ensure that workers are not required to work more than 48 

regular hours per week, without prejudice to the specific expectations set out hereunder. However, the BSCI 

recognizes the exceptions specified by the ILO.  

 

Applicable national laws, industry benchmark standards or collective agreements are to be interpreted within 

the international framework set out by the ILO.  

 

(continued on page 7) 



 
 

APPENDIX 4 continued 

In exceptional cases defined by the ILO, the limit of hours of work prescribed above may be exceeded, in 

which case overtime is permitted.  

 

The use of overtime is meant to be exceptional, voluntary, paid at a premium rate of not less than one and one-

quarter times the regular rate and shall not represent a significantly higher likelihood of occupational hazards. 

Furthermore, Business Partners shall grant their workers with the right to resting breaks in every working day 

and the right to at least one day off in every seven days, unless exceptions defined by collective agreements 

apply. 

 

5. Occupational Health and Safety  

 

Business partners observe this principle when they respect the right to healthy working and living conditions 

of workers and local communities, without prejudice to the specific expectations set out hereunder. Vulnerable 

individuals such as - but not limited to - young workers, new and expecting mothers and persons with 

disabilities, shall receive special protection.  

 

Business partners shall comply with occupational health and safety regulations, or with international standards 

where domestic legislation is weak or poorly enforced.  

 

The active co-operation between management and workers, and/or their representatives is essential in order to 

develop and implement systems towards ensuring a safe and healthy work environment. This may be achieved 

through the establishment of Occupational Health and Safety Committees.  

 

Business partners shall ensure that there are systems in place to detect, assess, avoid and respond to potential 

threats to the health and safety of workers. They shall take effective measures to prevent workers from having 

accidents, injuries or illnesses, arising from, associated with, or occurring during work. These measures should 

aim at minimizing so far as is reasonable the causes of hazards inherent within the workplace.  

 

Business partners will seek improving workers protection in case of accident including through compulsory 

insurance schemes.  

 

Business partners shall take all appropriate measures within their sphere of influence, to see to the stability and 

safety of the equipment and buildings they use, including residential facilities to workers when these are 

provided by the employer as well as to protect against any foreseeable emergency.  

Business partners shall respect the workers’ right to exit the premises from imminent danger without seeking 

permission.  

 

Business partners shall ensure adequate occupational medical assistance and related facilities.  

Business partners shall ensure access to drinking water, safe and clean eating and resting areas as well as clean 

and safe cooking and food storage areas. Furthermore, business partners shall always provide effective 

Personal Protective Equipment (PPE) to all workers free of charge. 

 

6. No Child Labour  

 

Business partners observe this principle when they do not employ directly or indirectly, children below the 

minimum age of completion of compulsory schooling as defined by law, which shall not be less than 15 years, 

unless the exceptions recognised by the ILO apply.  

 

 

(continued on page 8) 
 

 

 



 
 

APPENDIX 4 continued 

Business partners must establish robust age-verification mechanisms as part of the recruitment process, which 

may not be in any way degrading or disrespectful to the worker. This principle aims to protect children from 

any form of exploitation. Special care is to be taken on the occasion of the dismissal of children, as they can 

move into more hazardous employment, such as prostitution or drug trafficking. In removing children from 

the workplace, business partners should identify in a proactive manner, measures to ensure the protection of 

affected children. When appropriate, they shall pursue the possibility to provide decent work for adult 

household members of the affected children’s family. 

 

7. Special Protection for Young Workers  

 

Business partners observe this principle when they ensure that young persons do not work at night and that 

they are protected against conditions of work which are prejudicial to their health, safety, morals and 

development, without prejudice to the specific expectations set out in this principle.  

 

Where young workers are employed, business partners should ensure that (a) the kind of work is not likely to 

be harmful to their health or development; (b) their working hours do not prejudice their attendance at school, 

their participation in vocational orientation approved by the competent authority or their capacity to benefit 

from training or instruction programs.  

 

Business partners shall set the necessary mechanisms to prevent, identify and mitigate harm to young workers; 

with special attention to the access young workers shall have to effective grievance mechanisms and to 

Occupational Health and Safety trainings schemes and programmes.  

 

8. No Precarious Employment  

 

Business partners observe this principle when, without prejudice to the specific expectations set out in this 

chapter, (a) they ensure that their employment relationships do not cause insecurity and social or economic 

vulnerability for their workers; (b) work is performed on the basis of a recognised and documented 

employment relationship, established in compliance with national legislation, custom or practice and 

international labour standards, whichever provides greater protection.  

 

Before entering into employment, business partners are to provide workers with understandable information 

about their rights, responsibilities and employment conditions, including working hours, remuneration and 

terms of payment.  

 

Business partners should aim at providing decent working conditions that also support workers, both women 

and men, in their roles as parents or caregivers, especially with regard to migrant and seasonal workers whose 

children may be left in the migrants’ home towns.  

 

Business partners shall not use employment arrangements in a way that deliberately does not correspond to 

the genuine purpose of the law. This includes - but is not limited to - (a) apprenticeship schemes where there 

is no intent to impart skills or provide regular employment, (b) seasonality or contingency work when used to 

undermine workers’ protection, and (c) labour-only contracting. Furthermore, the use of sub-contracting may 

not serve to undermine the rights of workers. 

 

9. No Bonded Labour  

 

Business partners shall not engage in any form of servitude, forced, bonded, indentured, trafficked or non-

voluntary labour.  

Business partners will risk allegations of complicity if they benefit from the use of such forms of labour by 

their business partners.  

 

(continued on page 9) 
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Business partners shall act with special diligence when engaging and recruiting migrant workers both directly 

and indirectly.  

 

Business partners shall allow their workers the right to leave work and freely terminate their employment 

provided that workers give reasonable notice to the employer.  

 

Business partners shall ensure that workers are not subject to inhumane or degrading treatment, corporal 

punishment, mental or physical coercion and/or verbal abuse.  

 

All disciplinary procedures must be established in writing, and are to be explained verbally to workers in clear 

and understandable terms.  

 

10. Protection of the Environment  

 

Business partners observe this principle when they take the necessary measures to avoid environmental 

degradation, without prejudice to the specific expectations set out in this chapter.  

 

Business partners should assess significant environmental impact of operations, and establish effective policies 

and procedures that reflect their environmental responsibility. They will see to implement adequate measures 

to prevent or minimise adverse effects on the community, natural resources and the overall environment. 

 

11. Ethical Business Behaviour  

 

Business partners observe this principle when, and without prejudice to the goals and expectations set out in 

this chapter, they are not involved in any act of corruption, extortion or embezzlement, nor in any form of 

bribery - including but not limited to - the promising, offering, giving or accepting of any improper monetary 

or other incentive.  

 

Business partners are expected to keep accurate information regarding their activities, structure and 

performance, and should disclose these in accordance with applicable regulations and industry benchmark 

practices.  

 

Business partners should neither participate in falsifying such information, nor in any act of misrepresentation 

in the supply chain.  

 

Furthermore, they should collect, use and otherwise process personal information (including that from workers, 

business partners, customers and consumers in their sphere of influence) with reasonable care. The collection, 

use and other processing of personal information is to comply with privacy and information security laws and 

regulatory requirements. 

 

 

 

I have read and commit to the principles of the BSCI Code of Conduct. 

  

 

 

Date:  Authorized signature:  

   

Printed name:  


